A TEXTBOOK OF
FIRE ASSAYING



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649081509

A textbook of fire assaying by Edward E. Bugbee

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



EDWARD E. BUGBEE

A TEXTBOOK OF
FIRE ASSAYING

ﬁTrieste









A TEXTBOOK

Or

FIRE ASSAYING

BY

EDWARD E. BUGBEE

Assistant Professor of Mining FEngineering and Metallurgy,
Mussachusetts ristitute of Teehnofogy

NEW YORK
JOHN WILEY & SONS, Inc.
Lonpos: CUHAPMAN & HALL, LooTten
1922



CorymicaT, 1922
BY
EDWARD E. BUGBEE



PREFACE

This book is the outgrowth of a set of mimeograph notes pre-
pared in 1911 and intended for use in the course in fire assaying at
the Mpssachusetts Institute of Technology, The mimeograph
notes were succecded by a book of 150 pages published by the
guthor in 1915, The present volume has been revised and en-
lnrged and is offered as a small contribution toward the scientific
explanation of the ancient art of fire nssaying. 1t containg some
hitherto unpublished results of research, ss well az considerable
new data derived from 4 coreful search of all the available liters-
ture, none of which have previously appeared in book form.

Althongh intended primarily as a college textbook, it is not cn-
tirely elementary in eharneter and it 18 hoped that it will be found
sufficiently complete and fundumental to be of service to the more
mature student of the science. BEvery effort has been made to
avoid the old “eook-book™ method of presentation so common
in books of this kind and to give the underlying scientific reasons
for the many phenomena which occur, as well as the rationale of
each process and detail of manipulation.

The objeet of instruction in fire assaying should not be merely
the training of students to obtain results of 4 cerlain degree of
precigion by blindly following some set procedure, as is unfortu-
nately too often the case.  On the contrary, their attention should
be foeussed on the physieal and chemical principles which govern
tho various operations, If they truly understand the reasons for
the use of ench of the resgents and for the various details of
technique, they will not have to huni over the pages of a receipt
book when confronted by an ore of unfamiliar constitution, but
will be able to make up their own assay charges and outline their
own details of manipulation,

The author believes that a course in fire assaying is the logical
place to introduce the study of meiallurgy, The study of gen-
eral metallurgy, which is abstract and uaninteresting by itself,
is made conerele and intensely interesting if the various processes

of fire gssaying are used to illustrate its principles. Most of the
iid
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principles of metallurgy are utilizedd in one stage or another of the
fire assay and if taught in this connection, the student’s interest is
awakened, the prineiples are understood and the study of this
branch of metallurgy becomes a pleasure and not a burden,  With
this end in view, emphasis has been laid on those metallurgical
principles which are of importanee in fire assaying, for example,
the thermochemistry of the metals and of their oxide and sul-
phide compounds, the nature and physical constants of slags, the
characteristics of refractories and fuels, the principles of ore
sampling, the behavior of metallic alloys on cooling and the chem-
ical reactions of oxidation and reduction,

In the short time allowed for instruction in fire assaying in the
erowded eurrieula of our technical schools, the time factor is an
important consideration. With large elasses and a limited num-
ber of lnboratory instruetors, the suthor's experience leads him
to the conclusion that it is inadvizable to rely too much on verbal
instruction in the classroom and laboratory, particularly during
the first few weeks when so much that iz entirely new has to
be mastered before any real progress can be made.  Explicit diree-
tions arc given, therefore, for the first analyses; thus saving the
student’s time and conserving his efforts by making it possible for
him to attack the subject intelligently and without any unneces-
sary delay, As the work progresses, less stress i= laid upon de-
tailed procedure and the student is placed more upon his own re-
sources and encournged to work out his own assay charges from
his knowledge of fundamental principles, aided by a study of
typical examples,

The order of arrangement of laboratory work is the logieal one
beginning with cupellation, first in the qualitative and then in the
quantitative way. The assay of lead bullion leads naturally to
parting for the determinntion of the gold, after which either seori-
fication or erucible assaying may he undertaken.

When available, the source of what may be termed “new in-
formation™ has been acknowledged, but this has not always been
possible and the author trusts he may be pardoned for any serious
omissions in this particular. Although it is hoped that in the
present book all of the errors which oceurred in the author’s edi-
tion have been eliminated, some new ones may have crept in and
the author will esteem it 4 favor to have these called to his atten-
tion. He would also be pleased to receive any suggestions and
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eriticisms which might be embodied in a subsequent edition, if
guch should be required. %

To the many friends who have supplied material or helped in
other ways the writer wishes to express his gratitude. The offi-
cinls of the Anneondn Copper Mining Company and of the United
Btotes Bmeliing, Refining and Mining Company have been es-
pecially helpful in this way. The author is particularly indebted
to Mr. Rufus C. Reed for many helpful suggesiions and for rend-
ing the type seript. He wishes also to express his appreciation of
the conrtesy of the Allis-Chalmers Mfg. Co., the Braun Corpora-
tion, the Denver Fire Clay Co., the Thompson Balanee Cao., and
the United States Burean of Mines for [urnishing photographs
and electrotypes.






