FINE GRINDING IN STIRRED BALL MILL

By
MAHMOUD HABIBIAN RAMIAN
Department of Chemical Engineering

Thesis submitted
in fulfilment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY

to the
INDIAN INSTITUTE OF TECHNOLOGY, DELH]
INDIA

December 1992



CERTIFICATE

This is to certify that the thesis entitled, ""FINE GRIDING IN
BTIRRED BALL MILL" being submitted by Mr. Mahmoud Habibian Ramian
to the Indian Institute of Technology, Delhi for the award of the
degree of 'Doctor of Philosophy' 1is a record of the bonafide
research work carried out by him. Mr. Ramian worked under our
guidance for the submission of this Thesis which is to our

knowledge has reached the requisite standard.

The Thesis or any part thereof has not been submitted to any

university or institute for the award of any degree or diploma.

o (5 N2 b

-
- M/—M“ "
Mr. O.P. Amar Dr. B. Pitchumani
Assistant Professor Professor,
Department of Chem. Engg., Departent of Chem. Engg.,
I.I.T. New Delhi-110016, India. I.I.T. New Delhi-110016, India

o B |
Ao B A e

247193



ACKNOWLEDGEMENT

I take this opportunity to acknowledge with deep sense of
gratitude the invaluable guidance and sincere help given to me by

Prof. B. Pitchumani throughout this investigation.

I would 1like to place on record my sincere thanks to Mr. O.P.

Amar for his cooperation and help.

I am also thankful to faculty members of the chemical engineering

department for the encouragement during the course of work.

I also wish to thank the help rendered by Mr. Ram Kishan,
Mr. S.K. Sethi and Mr. Samal during my experimental work. I also
acknowledge with thanks the supporting staff members of the

chemical engineering department for the assistance in the

laboratory.

with all my sentiments I wish to express my undebtedness to my
parents whose moral support and everlasting inspiration have been

a guiding force throughout my entire academic career.

Finally, words can not express my heart-felt gratitude to my wife

Parveen for patience and understanding due to pre-occupation with

my work.

(M. Habibian Ramian)



ABSTRACT

Fine grinding has drawn greater attention due to recent
developments of high quality material 1like ceramic super
conductors and ferrite powders etc. Attritor is the most
efficient mill in producing ultrafine products. In Attritor
solid particles wundergo breakage\ due to impact action and

shearing force.

The present  work is taken to study the comminution
characteristics such as selection and breakage functions. The
selection and breakage functions are determined experimentally
and used in predicting the product size distribution from a mass

balance equation.

Effect of variables such as powder loading, Ball loading, speed

of rotation and time of grinding on the performance of the mill

is studied.

The selection and breakage functién parameters are estimated from
mass balance equation by back - calculation technique. This
simulation helps to predict the product size distribution with
minimum exrror deviation from experimental product size

distribution.

The effect of Ball size and Ball size distribution on mixed feed
sizes are tested to establish optimum Ball to particle size ratio

dg/dp for maximum specific rate of breakage.
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