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THIRD PENNSYLVANIA MINERAL 
INDUSTRIES CONFERENCE 

Ceramic Section Holds Its First Meeting in the School of Mineral Industries 
in Cooperation with the Pittsburgh Section of the 

American Ceramic Society 

Three succe~sful :.viineral Industries Con
ferences have been held at the Pennsylvania 
State College during the past three years. 
These conferences have all dealt particu
larly with petroleum and n~tural gas prob
lems in Pennsylvama. The mterest m these 
conferences has grown from year to year. 
At the last meeting the attendance was well 
over one hundred. These meetings have 
been so successful and have attracted so 
much interest that the School o:f Mineral 
Industries now plans to sponsor conferences 
in all fields of activity for which it offers 
curricula. 

The Ceramic Conference is to be held on 
Frida\· and Saturday, October 20 and 21, 
under. the joint auspices of the School of 
}fineral Industries and the Pittsburgh Sec
tion of the American Ceramic Society. The 
Conference will take the form of a sympo
sium on the subject of Heat Treatment of 
Ceramic Materials, with emphasis on struc
tural chang-es occurring during the firing 
and annealing operations, and on the im
portance of a proper schedule of heat treat
ment. During the past ten or fifteen years, 
heat treatment of alloys has advanced rap
idly from an art to an exact science as a 
result of our increased knowledge of the fine 
structure of metals and alloys, which the 
microscope and the X-ray have given us. 
It is known that if special attention is given 
to structural changes occurring in the firing 
and annealing of ceramic materials, real 
improvement in manufacturing technique 
will result. 

In the early days of glazs making,. for 
example, milky products were often obtain
ed as a result of some mysterious factor in 
manufacture, and these products were dis
carded. Nowadays, knowledge of devitri
fication rates and identification of the little 
crystallites, makes possible the production 
of opal glass under exact control at all 
times. A better knowledge of structure 
changes will solve the old-time problem ·of 
spalling of refractory brick which is the 
cause of serious economic loss at the pres
ent t;me. 

The symposium will be opened by Dr. R. 
B. Sosman of the Research Laboratory of 
thP l"nited States Steel Corporation. Dr. 
Sosman is internationally known as an au
thonty on silicate chemistry and physics, 
havmg been for many years a member of 
the Geophysical Laboratory at Washington. 
He was for two years Acting Director there. 
Smce 1928 he has been with the United 
States Steel Corporation. Dr. Sosman has 
b~en President of the Washington Section 
of. the. Chemical Society, President of the 
\\ a~htngton Philosophical Society and 
\~">!stdcnt of the Washington .-\cademy of 
~ctences. He is a member of the Geo-

)!raphical Society, the Physical Society, the 
Ceramic Society, the American Institute of 
:.\fining and Metallurgical Engineers, the 
American Iron and Steel Institute, the New 
York Mineralogists' Club. the British Cer
amic Society and the Keramische Gesell
schaft. He is the author of a monumental 
work on "The Properties of Silica." All of 
the other speakers are experts, likewise, in 
their respective fields and have many 
friends who will be glad to take this oppor
tunity to hear them. 

A number of companies manufacturing 
heat control equipment and several makers 
of petrographic microscopes will have ex
hibits in the Mineral Industries Building at 
the time of the conference and this should 
be of considerable interest to visitors. 

'\.. __ 
DR. ::"<ELSON W. TAYLOR 

With regard to the less serious aspects of 
the meeting, an informal dinner at the Nit
tany Lion Inn is scheduled for Friday night, 
and on Saturday visitors will have the op
portunity to attend a football game between 
Lehigh University and Penn State. The 
College golf course will also be open to vis
itors at the Conference on payment of the 
special faculty greens fee. Special enter
tainment will al~o be provided for the ladies. 

The Penn State Student Branch of the 
American Ceramic Society will furnish 
guides for inspection tours of the Mineral 
Industries Building and the other parts of 
the campus. 

Number 1 

Pennsylvania takes first place in the 
United States as a producer of ceramic ma
terials, with its immense refractories and 
glass industry, not to mention enamels, 
porcelain, abrasives, lime, cement, and 
heavy clay products. 

The State College campus is always an 
attractive place and is particularly so in 
the latter part of October, when maples and 
elms are flaming with color and when stu
dent activity on the campus is in full swing. 

All who have an interest in any aspect 
of ceramic activity are given a cordial in
vitation to attend this first meeting of the 
ceramic group at The Pennsylvania State 
College. It is believed that \vith the bril
liant aggregation of speakers, the meeting 
will be of considerable interest and profit 
to all who attend. 

Reservations may be made at the Nittany 
Lion Inn, and it is requested that those 
planning to come will get in touch with Dr. 
Nelson W. Taylor, Room 111, :.\Iineral In
dustries Building. 

The program for the Conference is as 
follows: 

FRIDAY MORNING, OCTOBER 20 
Registration, Lobby of Mineral Industries 

Building. 
FRIDAY AFTERNOON, OCTOBER 20 
General Session, 1:30 p. m., Room 315, 

Mineral Industries Building. 
"Change of Phase and Change of Consti

tution in the Solid State" by Dr. R. B. Sos
man, Research Laboratory, United States 
Steel Corporation. 

Discussion. 
"Progress in Heat Treatment of Alloys 

Resulting from Structure Studies" by Dr. 
D. F. McFarland, Head, Department of 
Metallurgy, The Pennsylvania State Col
lege. 

Discussion. 
"Petrography and Heat Treatment of 

Chromite Refractories" by Dr. G. E. Seil, 
Technical Director, E. J. Lavino Company. 

Discussion. 
"Notes on the Effect of Heat Treatment 

on the Spalling Properties of Clay Brick," 
by Stuart M. Phelps, American Refractories 
Institute Fellow, :Hellon Institute. 

Discussion. 
Dinner (Informal) 6:30 p. m., Nittany 

Lion Inn. Price SLOO. Secure tickets upon 
registration. 
SATURDAY MORNING, OCTOBER 21 

General Session, 9:15 a. m., Room 315, 
:.Vlineral Industries Building. 

"Some Aspects of Glass Annealing" by 
Dr. J. T. Littleton, Chief Physicist, Corning 
Glass Works. 

Discussion. 
"Developments and Trends in the Heat 

Treatment of Electrical Porcelain" by E. 
H. Fritz, Manager, Engineering Depart
ment, Westinghouse Electrical and Manu
facturing Company. 

Discussion. 
"Influence of Heat Treatment on the Dif

fusion Properties and Color of Glasses," by 
Mr. H. H. Blau, Director of Re5earch, Mac
Beth-Evans Glass Company. 

Discussion. 
"Effect of Temperature Treatment on 

Abrasive Materials and Products," by Mr. 
Ross C. Purdy, Secretary, American Cer
amic Society. 

Discussion. 
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EXTENSION 

Last year, in spite of the so-called depres
sion, the Division of Mineral Industries 
Extension experienced the most encouraging 
year of its existence. ~ot only was greater 
interest evidenced by the men attending the 
evening extension classes, but the numbers 
enrolled evidenced the fact that the mass of 
workers in Pennsylvania's basic mineral in
dustries are anxious to progress. 

The summary of the work of this division 
is expressed by the following table: 

No. 
Classes 

Anthracite Classes __ 11 
llituminous Classes _ 38 
Petroleum and Natural 

Gas Classes -------- 7 

TOTAL ___ . _____ 56 

Per 
No. No. Cent 

Enroll-ed Finished Finish 
775 536 69.2 
923 539 58.4 

455 

2153 

313 

1388 

68.8 

64.5 

The curtailment in Federal and State as
~istance to the work this year is a serious 
drawback to the plans of the College for 
continuing- and expanding the extension 
work. Class organization is, however, be
ing continued on the curtailed basis and 
also as an independent project, with the 
assistance of interested employers and the 
cooperation of the extension students. 

It is expected that all organization work 
will have been completed by October 15 
and that our prol!;ram will continue unin
tcnuptcd during- the school year. 

.:-lEW EXTENSION STAFF 

During the last few months, the exten
sion staff has been entirely reconstructed 
and three new men have been added to the 
force. 

}1r. Donald C. Jones will have charge of 
all extension work in mining, including the 
supervision of evening mining classes and 
the preparation of text material to be used 
in conjunction with those classes. Mr. 
Jones is a graduate of the Carnegie Insti
tute of Technology, receiving his ~· S. in 
Mining in 1925, his M. S. in 1!)27 and his 
professional Engineer of Mines degree in 
1028. Mr. Jones is the author of several 
technical papers pertaining to mining and 
comes well prepared and recommended. 

Mr. Elbert S. Rowland will have charge 
of all extension work at the present time in 
metallurgy, ceramics, and fuel technology. 
Mr. Rowland is a graduate of the College 
of the City of Detroit, receiving his B. S. 
in Chemical Engineering from that Institu
tion in H130. He received his M. S. in :\letal
lurgical Engineering from the University of 
:\llichigan in 1932. He has completed all of 
his graduate work for his doctorate and will 
receive his Ph.D. degree from the Univer
sity of Michigan in February, 1034. Mr. 
Rowland has had both teaching and plant 
experience and also comes wen qualified and 
recommended for the particular work. 

Mr. Rex W. Woods was graduated from 
The Pennsylvania State College in the cur
riculum in Petroleum Engineering in 1930. 
Since that time, he has been employed in 
the oil fields of Oklahoma, and in the Brad
ford and Oil City pools in Pennsylvania. 
}lr. Woods will handle all supervision work 
in connection with the petroleum and nat
ural gas extension classes. During the past 
year, he has written the second year exten
sion class book in petroleum and natural 
gas engineering with the collaboration of 
members of the resident staff. He is now 
engaged in writing the third year extension 
book, and is taking advanced work at the 
College in the Graduate School for his 
:\1aster's degree. 

The Division of }lineral Industries Ex
tension feels that it has now the nucleus of 
a very capable and efficient force of young 
men who are well prepared to meet the task 
imposed upon them and who have sufficient 
vision to anticipate some of the future needs 
of Pennsylvania's basic mineral industries. 

GRADUATE STUDENTS IN THE 
DEPARTMENT OF CERAMICS 

Three men are registered this fall for 
advanced degrees in Ceramics. 

Mr. Roy W. Maize, who was graduated 
from Penn State a year ago, is studying 
structure changes which occur in the tiring 
of aluminum oxide at various temperatures. 
He has constructed an interferometer for 
exact expansion measurements of solids at 
high temperatures. Mr. Maize is a candi
date for the M. S. degree. 

Mr. Sandford S. Cole, who was connected 
with the Koppers Research Organization at 
the Mellon Institute for a number of years, 
is a candidate for the Ph.D. degree. Mr. 
Cole is the author of a number of papers 
on silica brick and mortars. He recently 
obtained his }1. S. degree at Alfred Univer
~ity. :'vir. Cole is measuring vapor pres
sures of certain glass constituents. 

Mr. Gordon R. Pole is a candidate for the 
Ph.D. degree in Ceramics. His experience 
covers several years with the }Iellon Insti
tute, the U. S. Bureau of Standards, and the 
Pittsburgh Plate Glass Company. 

:\IJ.:-lER_\L I:\"DCSTRIES 

THE CORROSIO~ PROBLEM 

By PROF. 0. A. KNIGHT 

The peoblem of combating corrosion is 
on~ which confronts practically all users of 
metals and particularly those who use large 
amounts of the more easily coreoded metals 
in environments inducive of coero;;ion. ){ost 
meta 's and al!oys that are used on a large 
scale are subject to corrosion and only the 
more expensive ·'noble" metals. gold, plat
inum. and the like are immuned from the 
ordinary attackir.g agent:;. Iron and steel 
of the mon! common forms are especially 
subject to corrosion. The natural state of 
iron is in combination \\·ith elements such 
as oxygen, ,;ulphur , and other>'. In the 
metalluegical operations employed for pro
ducing the enormous quantities of iron and 
steel processed in this country, the first step 
involves the separation of iron from the 
o::-.ygen with which it is combined in the ore. 
Every time thereafter that an opportunity 
is available, that iron does its ,·ery best to 
again unite with oxygen. We are attempt
ing to use iron in a state that is contrary 
to nature and when we are opposing the 
laws of nature we alway;: have a battle on 
our hands. :\" ature never lets up. 

PROF. 0. A. K:\"IGHT 

It has been stated by one well known 
authority that if we we t·e to discontinue 
the use of ieon and steel. little e,·idence of 
its present extensive application would be 
in existence one thousand years hence. This 
is further emphasized by the fact that only 
doubtful evidence exists of its use only 
5,000 or 6,000 years ago. although indirect 
evidence points to the fact that it was used 
even earlier than the "Bronze Ag-e." One 
has only to obsen·e iron and steel struc
tures in order to under;;tand the serious
ness of the corro;:ion p1·oblem. The upkeep 
of steel bridges. telephone and telegraph 
lines. wire fences. agricultural machinery, 
metal roofing. oil and gas pipe lines, auto
mobiles, railway material;; and many other 
things. nece~sitated by corros ion. runs into 
mi!lions of dollar annually. 

)io less an authority than Sir Robert 
Hadfield. wodd famous Eng-lish }ietallur
l!:ist. stated in Ul:!::? that the annual loss 
due to corrosion was probably no less than 
700,000.000 pound; sterling and in 1932 he 
estimates the lo'" to be H7 .000.000 tons or 
19.000.000 tom< in excess of the production 
for that year. It i,; impo:<~ible to make an 
accurate ~tatement concerni ng the cost of 
corro~ion Jo:-::-: for obviou:-: rea:-:;on~. but some 

rContinuul un I'"!Je 4) 
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FUEL TECHNOLOGY 

~!embers of the Department of Fuel 
Technology attending the meeting of the 
American Chemical Society at Chicago, 
S e p t ember 11-15 included Dr. A. W. 
Gauger, Professor of Fuel Technology, Dr. 
c. C. Wright, National Research Fellow, 
and ~r . T. S. Spicer, senior student in Fuel 
Technology. Dr. Gauger presided at the 
se~s ions of the Division of Gas and Fuel 
Chemistry as Chairman of the Division. 

A paper entitled "The Hydrogenation of 
Coal and Tar" was presented by Dr. Wright 
and Dr. Gaug-er before the Symposium on 
T wenty-five Years Progress in Gas and 
F uel Chemistry. This paper, which was 
r ead by Dr. Wright, sums up the progress 
in th is important field of research, all of 
which was made during the past twenty
five years. 

H. G. Turner and G. S. Scott attended 
the sess ions of the Pennsylvania Sewage 
and Water Works Association at State Col
le)!e early in September. Mr. Turner pre
sented a paper on the use of anthracite as 
a filter medium in water purification. 

METALLURGY 

Dr. D. F. McFarland, Head of the De
p:> r tment of ~etallurgy, spent ·three weeks 
in attendance at the Seventh Meeting of 
the Society for Promotio9 of Engineering 
Education held at Madison, Wisconsin. Dr. 
.\1cFarland was a speaker at the confer
ence and upon his return to the College en
tertained the faculty of the School of Min
eral Industries with a detaile<t' account of 
his vis it at the conference. 

Professor 0. A. Knight of the Depart
ment of Metallurgy is preparing a serial 
ar t icle on "Corrosion," the first number of 
which appears in this issue. Professor 
Knight has made a detailed s tudy of this 
problem and his serial articles should be of 
inte res t to industry in general. 

.\UNING 

Due to poor conditions in the mining in
dusti·y during the past several years, en
rollment in mining courses slacked off at 
Penn State as at all other institutions of
fering a curriculum in mining. With a 
~ light upturn in business in general, it ap
parently has become evident to parents of 
prospective mining students that in three 
or four years there will be a dearth of men 
trained for the mining industry. This has 
resulted in not only the return of practically 
all of the undergraduate mining students .of 
last year but it apparently accounts for an 
increase in enrollment of first year men 
sixty-three per cent greater than last year's 
entering class. 

Plans are approaching maturity for a 
conference November 10 and 11 at State 
College on certain phases of mining, coal 
preparation, and fuel technology. More de
tailed information will be ready in a short 
time. 

Professor William R. Chedsey, Head of 
the Department of Mining, is the author of 
an article in September "Coal Age" which 
summarizes the work of agricultural in
vestigators showing that American bitu
minous coal is neither a plant food nor fer
t ilizer. .\Iany mining operators have hoped 
that some such outlet for coal might occur 
but it certainly is not promising at present. 

J. W. Stewart, Assistant Professor of 
.\lining, spent a considerable portion of the 
~ummer vacation completing his research on 
cer tam phases of the preparation of small 
s t.zes of coal by froth flotation. He also 
\"!Sited. in company with D. R. ~itchell and 
.J. L. G. Weysser, some of the interesting 
new preparation plants in the anthracite 
regwn. 

Mr. D. R. Mitchell is a graduate in Min
ing of 1924 and is now on the teaching staff 
of the Mining Department of the Univer
sity of Illinois. 

~r. J. L. G. Weysser, Instructor in ~in
ing, spent most of his summer visiting var
ious anthracite operations and made a par
ticular study of the problems encountered 
due to the heavy rainfall and flooding of 
many of the mines. 

PETROLEUM AND NATURAL GAS 

Dr. George H. Fancher, Head of the De
partment of Petroleum Research, spent a 
s ummer month in the West studying the 
production problems throughout all of the 
oil fields in Texas, California, and Okla
homa. He took the occasion to spend two 
days at the University of Southern Cali
fornia discussing oil problems and research 
with Professor Lacey at the California In
stitute of Technology, where one of the A. 
P. I. research projects is being pursued. 
At Berkeley, California, it was his priv
ilege to visit Professor Uren's Laboratories 
and discuss with Professor Uren problems 
pertaining to petroleum engineering and 
research. He also visited the petroleum 
laboratories of the Colorado School of 
Mines as a guest of Professor Clark F. 
Barb of that Institution. Professor Barb 
will be remembered as a previously popular 
instructor in Petroleum and Natural Gas 
Engineering at The Pennsylvania State Col
lege. Dr. Fancher also visited the refinery 
of the Humble Oil Company at Baytown, 
Texas, and later had a conference with the 
Company research staff, headed by Drs. 
Wild and Moore in Houston, Texas. Dr. 
Fancher reports that he found great inter
est in Pennsylvania oils throughout his en
tire trip in the West. 

Mr. Kenneth B. Barnes, Instructor in the 
Department of Petroleum and Natural Gas 
Engineering, spent the summer doing petro
leum engineering work in the Oil City area, 
principally on redeveloping problems, re
pressuring plants, lay-outs, and appraisals. 
Mr. Barnes obtained considerable repres
suring data on the several sands in various 
localities of the Venango field which will be 
used in cooperation with Mr. Norman E. 
Maxwell in constructing a repressuring 
data map of the area. 

Mr. J. E. Miller , Pet E. '33, is now work
ing for the Oil Well Supply Company, Oil 
City, Pennsylvania. 

Mr. C. H. Feldmiller, Pet. E. '33, is now 
employed by the Equitable Gas Company, 
Pittsburgh, Pennsylvania. 

Mr. Marshall T . Johnson, Pet. E. '33, is 
now employed in the Production Depart
ment of the Kendall Refining Company at 
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Farmers Valley, Pennsylvania. 
During the early summer month, Mr. J. 

A. Lewis of the Petroleum and Natural 
Gas Research Laboratory, examined sev
eral samples of the Bradford sand from 
continuous cores in connection with the 
continuation of the studies of that depart
ment on permeability. Later in the sum
mer, ~r. Lewis visited the Tulsa and Mc
Pherson oil fields of Oklahoma and the 
petroleum engineering school of the Uni
vers ity of Oklahoma. His return trip was 
made by way of the Century of Progress 
Exposition in Chicago. 

EXPERDIENT STATIQ::Ii 

A paper entitled "Physical Tests and 
Properties of Oil and Gas Sands" was pre
pared by Messrs. G. H. Fancher, J. A. 
Lewis and K. B. Barnes for presentation 
before the World Petroleum Congress, or
ganized by the Institution of Petroleum 
Technologists and held at the Imperial Col
lege of Science and Technology, South Ken
sington, London, July 19-25, 1933. This 
paper sums up the result of three years re
search in the petroleum and natural gas 
laboratory. A limited number of copies are 
available and may be had by addressing the 
~ineral Industries Experiment Station and 
enclosing a three-cent stamp to cover cost 
of mailing. 

Dr. A. W. Gauger, Director of ~ineral 
Industries Research, and Dr. G. H. Fanch
er, Assistant Professor of Petroleum Re
search, met with members of the Research 
Committee of the Bradford District Penn
sylvania Oil Producers' Association on Au
gust 25, for the purpose of . discussing the 
research work on secondary recovery of 
petroleum from Bradford sand. The Brad
ford District supports a f ellowship devoted 
entirely to this s tudy. 

:\few members of the Experiment Station 
s taff are Dr. William S. Walls, and Dr. D. 
R. Blumer. Dr. Walls was graduated cum 
laude, St. John's College. Annapolis, and 
received his Ph.D. degree from Princeton 
in January, 1933. He is working on the 
secondary recovery of petroleum f r o m 
Bradford sand under the auspices of a fel
lowship sponsored by the Bradford District 
Pennsylvania Oil Producers' Association. 

Dr. Blumer received his undergraduate 
tt·aining at the University of South Da
kota, followed by graduate work in phy
s ical chemistry at the University of Min
nesota from which institution he received 
the Ph.D. degree in 1931. Dr. Blumer 
holds a fellowship sponsored by the Penn
sylvania Natural Gas Men"s Association for 
fundamental work on the chemical treat
ment of natural gas. 

EXTENSION AND CORRESPONDENCE INSTRUCTION 

AVAILABLE AT THE PENNSYLVANIA STATE COLLEGE 

The Pennsylvania State College offers many courses in both correspondence and 
extension instruction through its Agriculture, Engineering, Education, and .\Iineral 
Industries extension divisions. Correspondence instruction in any subject falling 
under either of these extension divisions is not limited to residents of the Common
wealth; extension instruction is limited solely to residents of Pennsyh·ania. 

Through these four extension divisions of The Pennsylvania State College, you are 
offered one of the most complete correspondenc~ and extension sen·ices available. 
If you are interested in any subject included within the scope of these four ex
tension divisions, kindly address a letter to the Director . .\Iineral Industries Ex
tension, describing your previous educational experience, the subject in which you 
are interested, and the type of course which you desire to study. 

If your interests are outside of the scope of the Division of Mineral Industries 
Extension, your letter will be transmitted to the proper extension division of the 
College. 
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THE CORROSION PROBLEM 
(Continued from page 2) 

authorities' state that for ferrous metals 
which are exposed to rather severe con
ditions, it is as high as 2 per cent per year. 
The actual loss of the corroded article is, in 
many cases, not by any means the total 
cost because it may be that the operation 
t:ost~ of removing the spent one and insert
ing a new part will be more than the orig
inal cost of the article. In certain indus
tries this may necessitate a shut-down 
which will be many times more expensive 
than either the replaced artcle or the re
placement <:ost. We ~II know that the ':n
gineerml!: literature IS full of sad stones 
concerning the losses caused by corrosion. 
We should be equally willing, not only to 
admit that it is time something was done 
about it, but to start a definite program for 
combating corrosion. 

The oil industry and gas industry have 
suffered terrific losses from corrosion. In 
some instances, these losses were realized 
and efforts are being made to minimize 
them, while in others, little attention is be
ing given to the subject. H. S. Christopher• 
estimated the life of pipe used in gas 
systems in California as being twenty-five 
years. He also estimate? t~e annual cor
rosion loss to gas compames m that state as 
being about $4,000,000 on an invested capital 
of $50,000,000, and that •his own company 
could save about $25,000 per -year if it were 
able to prolong the average life of its pipe as 
much as one year. We can hardly expect 
such an appalling loss as this in our Penn
syivania lines since soil conditions are dif
ferent here and not so corrosive in charac
ter as are the California soils. The pres
ent writer's experience in gas pipe line ap
praisal in Pennsylvania leads him to the 
conclusion that Pennsylvania soils, par
ticularly in the northwestern portion of the 
State are rather mildly corrosive. How
ever, even here, there are to be found many 
so-called "hot-spots" where pipe lines de
teriOt·ate rapidly and require frequent re
placement. A careful study by any agency 
will no doubt reveal how many possible 
savings can be effected by scientifically 
combating corrosion. The U. S. Bureau of 
Standards'''''' has carried on extensive 
work on soil corrosion. and valuable infor
mation concerning relative resistance of 
various metals to like corrosive conditions, 
relative corrosive rates of like material ex
posed to different soils, methods for measur
ing soil corrosivity and much more, is to be 
found in the references cited. This work 
alone should be sufficient to convince any one 
of the seriousness of the problem of corrosion 
and of the benefits to be derived from a 
careful study of the subject. Kendall and 
Speller" state that losses due to corrosion in 
the oil industry have been estimated as be
ing upwards of $125,000,000 annually and 
they further point out a fact well known 
to most of us, but often ignored, "After a 
problem of this kind is thoroughly under
stood, its solution is usually not far away." 
Gill and Karl" discuss corrosion losses in 
petroleum production in considerable detail. 
They classify the corrosion losses as fol
lows: 

A. DESTRUCTION OF EQUIP~IENT. This 
applies to losses caused by corrosion act
ually destroying material. It is pointed out 
that corrosion is sometimes erroneously 
blamed for losses since wear and other fac
tors play an important role and when re
placement is necessary, the failed part has 
a ce:tain value as junk. Considerable de
tat! IS gone into regarding methods for de
termining the life expectancy of each class 
of petroleum production equipment. 

B. COST OF REPAIRS. This includes the 
outlay necessary to offset losses caused by 

corrosion. In some instances corrosion is 
entirely responsible for the failure of equip
ment, for example, by the corrosion punc
ture of tubing, although in most cases the 
cost of repairs has to be distributed be
tween that caused by corrosion and that re
sulting from normal depreciation aside 
from corrosion. As an example, a fatigue 
failure in a string of sucker rods is cited. 
Corrosion fatigue may have caused the fail
ure. Fifty per cent of the normal life of 
the rods had been obtained; therefore, fifty 
per cent of the repair costs is due to cor
rosion and fifty per cent is due to other 
causes. Some cases are more difficult to 
compute than the above, but a careful study 
usually permits a fairly representative dis
tribution. 

C. Loss OF PRODUCTION. This includes 
the value of oil lost, during periods of shut
down, which might have been recovered had 
it not been for corrosion causing the shut
down. It is pointed out that to determine 
this is not an easy matter and says: "The 
common practice of charging a prorata 
share of a well's normal daily production 
is, in most cases, entirely erroneous." Con
siderable detail is then given as to how to 
go about making reasonably accurate es
timates. 

D. INDIRECT INCREASES !::-< PRODUCTION 
CosT. Under this heading, it is pointed out 
that the following costs are caused by cor
rosion: (1) Water Troubles resulting from 
punctures of casing, (2) Extra pulling 
jobs to replace cups cut by accumulation of 
corrosion products from rods or tubing, (3) 
Decreased pump efficiency due to corrosion 
of working barrels and balls and seats, en
tailing an increased power consumption, 
(4) Increased cost for treating the emul
sion formed by excessive fluid slippage past 
corroded balls and seats. 

E. WATER FLOODING OF SANDS, CAUSED 
BY CORROSION PUNCTURE OF CASING LETTING 
WATER IN. It is pointed out that great dif
ficulty is encountered in evaluating the 
losses from water flooding, and that there 
are other causes of water flooding aside 
from corrosion. 

F. ACCELERATED PRODUCTION DECLINE. 
The corrosion of certain items of equipment 
may result in a rapid decline in production 
rates and in extreme cases it may result in 
the loss of a well, thus necessitating the 
drilling of additional wells in order to drain 
the field. Corrosion fatigue, co r r o s i o n 
ounctures of casing and the corrosion of 
oil well screen pipe in the fields of the Gulf 
Coast are discussed in considerable detail. 
In the summary it is pointed out that there 
has not yet been developed a uniform 
system of determining the magnitude of 
corrosion losses, and the need of such a 
system is emphasized. The points brought 
out in the paper are such as to make quite 
an accurate appraisal of corrosion losses 
possible. 

Kendall", previously referred to, also dis
cusses production corrosion as well as re
finery corrosion and points out that, in the 
former, all classes of corrosion problems 
are encountered-atmospheric, soil, water, 
hydrogen sulphide, etc. With regard to re
finery corrosion problems, they point out 
desirability of dividing them into two 
classes, namely ( 1) Low Temperature 
Problems and (2) High Temperature Prob
lems. They state that hydrochloric acid 
resulting from decompositiOn CJf calcium and 
magnesium chlorides is largely r..:spon~ible 
for damage in the low temperature range 
whereas in the high temperature range, the 
damage is largely 'he result of oxidation of 
the metal on the fire side and action of sul
phur compounds in the crude oil. 

(To Be Continued in November Issue) 
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