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AIM

To determine the particle size distribution of a given dry sample powder using a set of standard test sieves and to fit the particle size distribution using Rosin Rammler and Bennet (RRB) model.

THEORY

Sieve analysis is a versatile and more reliable method for sizing or separation of a given sample material into different size fractions. Generally, the dry sieving is adopted for free flowing powder samples of size range varying from 105 down to 40 micrometer. 

A standard test sieve is generally made of a woven wire mesh cloth of specified wire thickness with square openings, fixed to a rectangular or circular frame. A powder can be separated in two size fractions by means of vibrating the sieve loaded with the sample to enable the particles of size less than that of the mesh openings to pass through and the over size to remain in the sieve.

Standard sieves are made according to recommended norms to maintain opening size interval between successive sieves. In other words, the ratio between successive sieves is kept as a constant such as 1.414 and hence the sieve size varies in geometric progression.

PROCEDURE

1. The given test sieves are arranged one above other in such a way that the lowest size sieve opening is at the bottom and the highest at the top. 
2. The bottom pan is stacked below the finest sieve, known amount of powder sample is loaded on the top sieve and then closed with the lid. 
3. This arranged sieve set is placed in a mechanical sieve shaker and it is operated for a definite time(Say 5 min). 
4. Then the amount of the material present in each sieve is weighed separately and the values are tabulated along with their corresponding sieve opening. 
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Rosin-Rammler-Bennett (RRB) model:

There are wide range of mathematical functions which have been used to describe size distribution data.

One of the commonly used function of RRB model is : 


Where,

F(x) = mass % passing

X = aperture size.

When X= X', F(x) = 1-1/e = 63.2% passing.

c = 36.8% retained.

The above equation is rearranged to give 

[image: image1]When left hand side of the equation is plotted against ln X, a straight line of slope n' results if the dispersion follows the RRB model. Special graph paper is also available to facilitate the above mentioned plot.

Calculation:

The sieve mean diameter of a particular size fraction is calculated as arithmetic mean of the sieve in which the material lies and the sieve just above from which the material passed through. Then the normalised weight percent data, weight fraction data, cumulative wt. % undersize data are calculated. The curves connecting weight % retained vs. sieve mean diameter and cumulative wt. % undersize vs. averege particle are plotted.

The value of d80 is noted down from the graph. 

Weight of feed = kg

Density of granite = g/cc
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TABULATION:

	S.No
	Sieve No
	Average Particle size

(m m)
	Sieve size

(m m)
	Weight retained (gm)
	Weight % retained
	Weight fraction retained.
	Cumulative undersize.
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	S.No
	` _ 

x
	` _ 

ln(x)
	1/1-f(x)
	ln[1/1-f(x)]
	å Wi.di

(m m)
	å Wi/ di

(m m)
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Results and Conclusion:
80% passing size of the powder sample, d80 : __________________________________________(m m)

Weight average particle size :                          ____________________________ (m m)

Volume surface average particle size :            ____________________________(m m)
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