
STUDIES ON THE COLLECTOR ACTION IN 
THE FLOTATION OF SULPHIDE MINERALS 

A THESIS SUBMITTED TO THE 
INDIAN INSTITUTE OF TECHNOLOGY, NEW DELHI 

FOR THE DEGREE OF 
DOCTOR OF PHILOSOPHY 

IN CHEMISTRY 

M.S. PRASAD 
DEPARTMENT OF CHEMISTRY 

APRIL, 1971 



CBRTIFICA T E 

This is to certify that the thesis entitled 

"Studies on the Collector Action in the Flotation of Sul-

phide Minerals", being submitted by Mr. M.S. Prasad to 

the Indian Institute of Technology, Delhi, for the award 

of the degree of Doctor of Philosophy in Chemistry, is a 

record of bonafide research work carried out by him. 

Mr. M.S. Prasad has worked under my guidance and super-

vision and has fulfilled the requirements for the submission 

of this thesis, which to my knowledge, has reached the 

requisite standard. 

The results contained in this thesis have not 

been submitted, in part or in full, to any other University 

or Institute for the award of any degree or diploma. 

(S.R. RAO) 
Thesis Supervisor 

) 
Head of Chemistry Department, 
Indian Institute of Technology, 
Hauz Khas, New Delhi-29. 



ACKNOWLEDGEMNTS  

The author wishes to place on record his deep 

sense of gratitude to Dr. S.R. Rao, for his guidance, 

encouragement and painstaking supervision. He is grateful 

to Prof. R.D. Dual  Head of the Chemistry Department, for 

providing the necessary facilities. The valuable sugges-

tions and continuous encouragement from Dr. V. Ramakrishna, 

Senior Professor and Principal Investigator in-charge, 

from time to time, proved immensely beneficial to the author 

who wishes to gratefully acknowledge the same. The author 

is extremely thankful to Dr. G.V. Jere, for his kind help 

in the experimental work on I.R. and also in the discussion 

of the results. 

It is a pleasure to acknowledge the co-operation 

received from all the members Of the faculty and graduate 

students of the Chemistry Department. In this regard, he 

would like to make a special mention of Drs. G.N, Rao, 

A.P. Rao and S.K. Suri. Thanks are also due to the members 

of the supporting staff of the Chemistry Department for 

cheerfully compiling to tho assistance of the author on count-

less occasions. 

The kind gesture of M/s Hindustan Zinc Ltd., Zawar 

Mines (Rajasthan) in making available sufficient quantities 

of low grade lead-zinc ore samples is gratefully acknowledged. 



The author thanks Mr. M.M. Sharma, Civil Engineering 

Department, I.I.T. Delhi for taking pains in grinding 
and sieving of the ore samples. 

The author thanks all his friends in the Shivalik 

House, I.I.T. Delhi, for the help extended to him from 

time to time. In particular, the readiness of Mr. P.K. 

Jain (now in U.S.) and Mr. K.S.K. Sai in helping the 

author with the experimental work at all possible odd 

hours is highly appreciated. 

Thanks are due to C.S.I.R. and to 	Delhi, 

for the award of research fellowship. 

Last, but not least, the author's thanks go to 

Mr. M.T. Samuel, for executing the task of typing the 

manuscript with great care and thoroughness. 



CONTENTS  

CHAPTER - I. INTRODUCTION. 1 - 26 

Mechanism of collector action 
in the flotation of sulphide 
minerals. 6 

Collector mechanism at sphalerite. 11 

Role of oxygen in the flotation 
of sulphide minerals. 13 

Action of xanthate on oxygen 
minerals of lead. 21 

Action of xanthate on non-polar 
minerals. 22 

Scope of the present work. 23 

CHAPTER - II. ANALYTICAL METHODS.. 27 - 46 

Preparation, purification and 
analysis of xanthates. 27 

Preparation and analysis of 
dixanthogens. 29 

Analysis of the ore. 35 

Summary. 41 

CHAPTER - III. ADSORPTION STUDIES OF XANTHATE ON 
DIFFERENT POLAR AND NON-POLAR 
MINERALS. 47 - 77 

Introduction. 47 

Experimental methods. 49 

Results. 59 

Discussion. 60 

Summary. 73 



143 

153 

MM. 

CHAPTER - IV. FLOTATION STUDIES. 	78 - 99 

Introduction. 	78 

Experimental. 	79 

Discussion. 	85 

Summary. 	 93 

CHAPTER - V. 	ADSORPTION OF DIXANTHOGEN ON 
DIFFERENT MINERALS. 	100 - 124 

Introduction. 	100 

Experimental. 	101 

Discussion. 	107 

Summary and conclusions. 	117 

CHAPTER - VI. INFRARED STUDY OF THE MIXED 
COLLECTORS WITH SPECIAL REFER-
ENCE TO XANTHATE-DIXANTHOGEN 
SYSTEM. 	 125 - 142 

Introduction. 	125 

Experimental. 	128 

Results and discussion. 	130 

Summary. 	142 

GENERAL DISCUSSION. 

REFERENCES. 

LIST OF PUBLICATIONS. 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

