
L61-72 

Copy No. 1 of 2 

k 

IRON AND STLEL MATERIALS RESOURCES 

Mr. Philip W. Chase 

NOTICE 

i . . .  
i : ¸ 4 , ¸ ¸  

J 

This is a transcript of material presented to the resident students 
at the Industrial College of the Armed For.~c~;, As such it represents 
the views of the author and not necessarily those of the Industrial 
College or the Department of Defense. Members of the College may 
quote it only in student reports or publications for use within the 
College. Other persons may not quote or extract for publication, 
reproduce, or otherwise copy this material without specific permis-  
sion from the author and from the Commandant, ICAF, in each case. 

I N D U S T R I A L  • C O L L E G E  O F  T H E  A R M E D  

W A S H I N G T O N ,  D. C.  
1 9 6 0 - 1 9 6 1  

F O R C E S  



IRON AND S T E E L  MATERIALS RESOURCES 

10 N o v e m b e r  1960 

CONTENTS 

INTRODUCTION- -Co lone l  John B.  Morgan ,  USA, M e m b e r  of 
the F a c u l t y ,  I n d u s t r i a l  Col iege  of the A r m e d  F o r c e s . . .  

P a g e  

1 

S P E A K E R - - M r .  Phi l ip  W. Chase ,  A s s i s t a n t  to the A d m i n i s t r a -  
t ive Vice  P r e s i d e n t  fo r  I n t e rna t i ona l  and Raw M a t e r i a l s  
Staff,  Uni ted Sta tes  Steel  C o r p o r a t i o n  ................ 2 

G E N E R A L  DISCUSSION . . . . . . .  . . . . . . .  • • • • . . . . . . . . . . . . . . . . . . .  31 

NOTICE 

it only in student reports or publications for use within the College. 
Other persons may not quote or extract for publication, reproduce, 
otherwise copy this material without specific permission from the 
author and from the Commandant, ICAF, in each case. 

R e p o r t e r :  Ralph W. Bennet t  

This is a transcript of material presented to the resident students 
at the Industrial College of the Armed Forces. As such it represents 
the views of the author and not necessarily those of the Industrial Col- 
lege oP the Department of Defense. Members of the College may quote 

o r  

1 

Pub l i ca t i on  No. L61-72  

INDUSTRIAL C O L L E G E  O F  THE ARMED F O R C E S  

Washington,  D.  C.  



IRON AND S T E E L  M A T E R I A L S  R E S O U R C E S  

10 N o v e m b e r  1960 

COL. MORGAN: General Mundy and Gentlemen: Our subject this 

morning deals with the iron and steel material resources of the free 

world, with particular emphasis on the United States position. 

The effective utilization of our great wealth in these particular 

resources has contributed in large measure to our economic growth 

and our industrial leadership. In the short time allowed this morning 

we are going to try to cover the uses of these particular resources, 

their importance to our economic well-being, industrial leadership, 

and national security, and to give you a summary of today's supply 

and demand picture relative to these particular resources. 

We are fortunate this morning, through the cooperation of the 

United States Steel Corporation, in having with us Mr. PhiLip W. 

Chase, of that corporation, who will present the subject this morning. 

Mr. Chase shares the responsibility for directing all of hhe raw 

materials resources aspects of the business of this giant corporation. 

Mr. Chase has devoted his entire lifetime to study, research, and 

actual operations in the field of mineral resources. 

Mr. Chase, it is a pleasure to welcome you, for the first time, 

to the platform of the Industrial College of the Armed Forces. Mr. 

Chase. 
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MR. CHASE: Thank  you v e r y  much ,  Co lone l  M o r g a n .  You gave 

m e  a s l igh t  p r o m o t i o n  the re ,  and I a p p r e c i a t e  i t .  

G e n e r a l  Mundy, G e n t l e m e n :  The  sub jec t  that  Co lone l  M o r g a n  

has  g iven  m e  i s  a p r e t t y  b ig  one and, if t r e a t e d  in  a l l  i t s  a s p e c t s ,  i t  

e m b r a c e s  a v e r y  b road  f ie ld  and a ful l  d i s c u s s i o n  would f i l l  v o l u m e s .  

Obvious ly ,  i t  i s  i m p o s s i b l e  to cove r  i t  in m u c h  de t a i l  in the f o r t y - f i v e  

m i n u t e s  that  I have  th is  m o r n i n g .  

Acco rd ing ly ,  I p l an  to conf ine  m y  l e c t u r e  to a few of the m o r e  

s a l i e n t  f e a t u r e s  of th is  sub jec t ,  dea l ing  with the fu tu re  r a t h e r  than the 

pas t ,  and p r e s e n t i n g  only such  s t a t i s t i c s  as m a y  be  n e c e s s a r y  fo r  you 

to g r a s p  the po in t s  which I hope to m a k e .  F o r t u n a t e l y ,  t h e r e  a r e  fu l l  

and r e l i a b l e  s t a t i s t i c s  a v a i l a b l e  on p roduc t ion ,  consumpt ion ,  s p e c i f i c a -  

t ions ,  e t c . ,  as  weiI  as good d e s c r i p t i o n s  of i r on  and s t e e l - m a k i n g  

t echn iques  and the r o l e  that  r aw  m a t e r i a l s  p l a y  t h e r e i n .  To anyone 

i n t e r e s t e d  in this  f ie ld ,  I would p a r t i c u l a r l y  r e c o m m e n d  " M i n e r a l  

F a c t s  and P r o b l e m s , "  the 1960 edit ion,  which  is  pub l i shed  b y  the 

Uni ted  Sta tes  B u r e a u  of Mines ;  the vo lume  en t i t l ed  " T h e  Making ,  

Shaping and T r e a t i n g  of S t e e l , "  put out by  the Uni ted  S ta tes  S tee l  

C o r p o r a t i o n ;  and a l so  the v a r i o u s  p u b l i c a t i o n s  of the  A m e r i c a n  I ron  

and Stee l  In s t i t u t e .  T h e s e  a r e  a l l  r e l i a b l e  and exce l l en t  r e f e r e n c e s .  



As a background for this discussion of raw materials, I would 

like to give first a very brief review of the various steps involved in 

the making of steel and the role that the raw materials play therein. 

(SLIDE I) 

The first step in steel making is the reduction of iron ore, that is, 

the reduction of the iron oxide in the ore, to produce pig iron. This is 

c a r r i e d  out,  a l m o s t  i m i v e r s a l l y ,  in  the  b l a s t  f u r n a c e .  T h e  r a w  m a t e r i -  

a l s  c o n s u m e d  a r e  p r i n c i p a l l y  i r o n  o re ;  a f lux;  coke;  and s u n d r y  s e r v i c e  

m a t e r i a l s ,  s u c h  as  w a t e r ,  p o w e r ,  n a t u r a l  ga s ,  and r e f r a c t o r i e s .  

T h e  s e c o n d  s t e p - - s h o w n  in  the s e c o n d  c o l u m n  h e r e  on t h i s  s l i d e - -  

i s  to c o n v e r t  the  p ig  i r o n ,  wi th  o r  w i thou t  the  add i t i on  of s c r a p  m e t a l ,  

to s t e e l .  T h i s  p r o c e s s ,  wh ich  e n t a i l s  the  r e m o v a l  of  e x c e s s  c a r b o n ,  

s i l i c o n ,  and m a n g a n e s e  f r o m  the p i g  i r o n  b y  o x i d a t i o n  p r o c e s s e s ,  i s  

c a r r i e d  out,  a t  l e a s t  in  the  U n i t e d  S t a t e s ,  l a r g e l y  in b a s i c  open  h e a r t h  

f u r n a c e s .  T y p i c a l l y ,  87 p e r c e n t  of the  s t e e l  p r o d u c e d  in  the S t a t e s  i s  

m a d e  in  the open  h e a r t h  f u r n a c e ,  9% in  the e l e c t r i c  f u r n a c e ,  2% in  the 

B e s s e m e r ,  and 2% in  the  b a s i c  oxygen ,  wi th  a g r o w i n g  t r e n d  to the u s e  

of b a s i c  o x y g e n .  

T h e  r a w  m a t e r i a l s  c o n s u m e d  in  the s t e e l m a k i n g  f u r n a c e s ,  wi th  

p a r t i c u l a r  r e f e r e n c e  to the open  h e a r t h ,  c a n  b e  d iv ided  in to  t h r e e  

c l a s s e s :  
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steels. 

m a n g a n e s e ,  nickel~ 

other metals. 

1. T h o s e  that  a r e  r e q u i r e d  to r e m o v e  the i m p u r i t i e s  f r o m  the 

pig i r on .  T h e s e  c o m p r i s e  i r on  o re  and l i m e s t o n e  of  a s p e c i a l  qua l i t y  

and s o m e t i m e s  m a n g a n e s e  and F I u o r s p a r .  

The  r aw  m a t e r i a l s  that  a r e  needed to m a k e  s p e c i a l  types  of 

T h e s e  a r e  g e n e r a l l y  c l a s s e d  as f e r r o - a l l o y s ,  and c o m p r i s e  

c h r o m e ,  tungs ten ,  m o l y b d e n u m ,  and v a r i o u s  

3. S e r v i c e  m a t e r i a i s ,  inc lud ing  among o t h e r s  oxygen .  

A th i rd  s tep  in s t e e l m a k i n g  p r o c e s s e s ,  in which  r a w  m a t e r i a l s  

p l a y  an i m p o r t a n t  p a r t ,  i s  the coa t ing  of s t e e l  p r o d u c t s .  The  m a j o r  

coated  p r o d u c t s  a r e  ga lvan ized  s t ee l ,  in which c a s e  the coa t ing  i s  

z inc;  tin p la te ;  and a l u m i n u m - c o a t e d  s t e e l  s h e e t s .  

Th i s  s l i d e  h a s  s e t  fo r th  the v a r i e t y  of r a w  m a t e r i a l s  r e q u i r e d  by  

the i r o n  and s t e e l  i n d u s t r y .  Now l e t ' s  take a look at  the quan t i ty  of 

m a t e r i a l s  that  the  i n d u s t r y  c o n s u m e s .  

(SLIDE 2a) 

This sLide~ and the two that followj give a rough approximation 

of the quantity and value of the principal raw materials consumed. 

Here are listed the so-caUed "major" raw materials; that is to say, 

iron ore, Limestone, coke, scrap, and manganese ore. The tonnages 

given are the amounts of material that the industry would theoretically 

consume in a year when ingot steel production was 100 million tons; 
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that  is to say ,  when the i n d u s t r y  would be ope ra t i ng  at about 68 p e r c e n t  

of i t s  p r e s e n t  c a p a c i t y .  

(SLIDE 2b) 

Th i s  s l i de  l i s t s  the s o - c a l l e d  " m i n o r "  r aw  m a t e r i a l s ,  m o s t  of 

which go into the f e r r o - a l l o y s  and in  coa t ing  m a t e r i a l s .  The  quan t i t i e s  

shown h e r e  r e p r e s e n t  the ac tua l  c o n s u m p t i o n  in 1959, when the i n d u s t r y  

was  o p e r a t i n g  at about 63 p e r c e n t  of c a p a c i t y .  

Both s e t s  of f i g u r e s ,  in this  s l i de  and the p r e v i o u s  s l i de ,  would 

have  to be i n c r e a s e d  s o m e  50 p e r c e n t  to give the quan t i t i e s  that  would 

be consumed  when the i n d u s t r y  was  o p e r a t i n g  at r a t e d  c a p a c i t y .  

The  v a l u e s  on these  s l i d e s  a r e  on a d e l i v e r e d - t o - f u r n a c e  b a s i s ,  

and have  been  c a l c u l a t e d  us ing  the 1959 consumpt ion  f i g u r e s  as  r e -  

p o r t e d  by  the A m e r i c a n  I ron  and S tee l  Ins t i tu t e ,  and 1959 p r i c e s  as  

r e p o r t e d  by the B u r e a u  of M i n e s  and o the r  s o u r c e s .  T h e s e  f i g u r e s ,  

whi le  a d m i t t e d l y  only rough a p p r o x i m a t i o n s ,  do, I think,  s e r v e  to 

convey  an idea  of the m a g n i t u d e  of the  annua l  r aw  m a t e r i a l  r e q u i r e m e n t s  

of the i r on  and s t e e l  i n d u s t r y - - o v e r  333 m i l l i o n  tons of m a t e r i a l  when 

o p e r a t i n g  at capac i ty ,  va lued  at  over  7 b i l l i o n  d o l l a r s .  

(SLIDE 2c) 

Not inc luded in these  to ta l s  a r e  the v a r i o u s  s e r v i c e  m a t e r i a l s ,  

such as water, 

others. 

liquid and gaseous fuels, electric power, oxygen, and 



So m u c h  fo r  the t o t a l  r e q u i r e m e n t s  of r a w  m a t e r i a l s .  I wou ld  

now l i k e  to d i s c u s s  b r i e f l y  the c o n s i d e r a t i o n s  that  g o v e r n  the c h o i c e  

of r a w  m a t e r i a l s ;  tha t  i s  to s a y ,  w h a t  i n f l u e n c e s  the i n d u s t r y  to s e l e c t  

and  u s e  r a w  m a t e r i a l  f r o m  one  s o u r c e  as  o p p o s e d  to a n o t h e r  s o u r c e .  

In  th i s  d i s c u s s i o n  I w i l l  u s e  i r o n  o r e  a s  an  e x a m p l e ,  bu t  the  o v e r a l l  

e c o n o m i c  p r i n c i p l e s  i n v o l v e d  app ly  to the o t h e r  r a w  m a t e r i a l s  as  w e l l .  

When  a f u r n a c e  o p e r a t o r  g o e s  s h o p p i n g  f o r  i r o n  o r e ,  he  is  l ook i ng  

f o r  tha t  p a r t i c u l a r  o r e  w h i c h  w i l l  g ive  h i m  the m o s t  v a l u e  p e r  d o l l a r .  

In  o t h e r  w o r d s ,  h e  is  l ook ing  f o r  an  o r e  tha t  w i l l  g ive  h i m  the  b e s t  

p r i c e - q u a l i t y  r e l a t i o n s h i p  in h i s  b l a s t  f u r n a c e .  T h i s  i s  a p r e t t y  e l e m e n -  

t a r y  c o n c e p t - - o n e  tha t  e v e r y  h o u s e w i f e  a d h e r e s  to w h e n  s h e  g o e s  to 

the l o c a l  g r o c e r y  s t o r e - - b u t ,  f o r  s o m e  r e a s o n  o r  o t h e r ,  in  the s t e e l  

i n d u s t r y  it  s e e m s  to h a v e  b e e n  o v e r l o o k e d  a t  t i m e s .  B u t  i t  i s  i m p o r t a n t  

and is  at  the  b o t t o m  of bo th  the  d o m e s t i c  and i n t e r n a t i o n a l  i r o n  o r e  

t r a d e .  

If we  a n a l y z e  th is  p r i c e - q u a L i t y  r e l a t i o n s h i p ,  we  f ind  that  the  two 

p r i n c i p a l  i t e m s  tha t  d e t e r m i n e  the p r i c e  end of th i s  r e l a t i o n s h i p  a r e ,  

f i r s t ,  m i n e  c o s t s - - t h a t  i s ,  the  c o s t  of p r o d u c i n g  the m a t e r i a l  at  the 

m i n e  o r  p l a n t - - a n d ,  s e c o n d l y ,  t r a n s p o r t a t i o n  c o s t s - - t h a t  i s ,  the  c o s t  

of m o v i n g  i t  f r o m  the m i n e  o r  p l a n t  to the  c o n s u m i n g  f u r n a c e .  T h e  

r e l a t i v e  i m p o r t a n c e  of t h e s e  two c o s t  f a c t o r s  v a r i e s  w i d e l y  f r o m  c a s e  

to c a s e .  In the  c a s e  of l ~ w - c o s t  b u l k  m a t e r i a l s ,  s u c h  as  l i m e s t o n e  o r  
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i r o n  o r e ,  the t r a n s p o r t a t i o n  c o s t s  a r e  o f t en  p r e d o m i n a n t .  In the  c a s e  

of the h i g h e r - p r i c e d  m a t e r i a l s ,  s u c h  as  tin, t u n g s t e n ,  and n i c k e l ,  

i t ' s  a m i n o r  c o n s i d e r a t i o n .  

On the  qua l i t y  s i d e  of the  r e l a t i o n s h i p ,  a n u m b e r  of f a c t o r s ,  bo th  

c h e m i c a l  and p h y s i c a l ,  m u s t  be  c o n s i d e r e d .  In the c a s e  of i r o n  o r e ,  

t h e  m o r e  i m p o r t a n t  f a c t o r s  d e t e r m i n i n g  qua l i t y  a r e  the i r o n  c o n t e n t  of 

the o r e ,  the r e l a t i o n s h i p  of the  ac id  to b a s i c  g a n g u e  c o n s t i t u e n t s - - t h e  

t e r m  " g a n g u e "  r e f e r r i n g  to the  c o n s t i t u e n t s  of the o r e  o t h e r  than  i r o n  

o x i d e - - t h e  a b s e n c e  of h a r m f u l  i m p u r i t i e s ,  the e a s e  wi th  w h i c h  the  

i r o n  ox ide  of the o r e  c a n  b e  r e d u c e d ,  and the  s i z e  c o n s i s t  and s t r u c t u r e  

of the o r e  p a r t i c l e s .  Of c o u r s e ,  d i f f e r e n t  f a c t o r s  e n t e r  in to  the q u a l i t y  

of coke ,  s c r a p ,  and f e r r o - a l l o y s ;  bu t  the  f o r e g o i n g  i l l u s t r a t i o n ,  I 

th ink,  p o i n t s  out  that  t h e r e  a r e  a n u m b e r  of f a c t o r s  e n t e r i n g  in to  a 

d e t e r m i n a t i o n  of q u a l i t y .  

F r o m  th i s  c o n c e p t  of p r i c e - q u a l i t y  r e l a t i o n s h i p - - a n d  by  " p r i c e "  

I r e f e r  h e r e  to the  p r i c e  that  the  f u r n a c e  o p e r a t o r  p a y s  fo r  h i s  r a w  

m a t e r i a l ,  in  o t h e r  w o r d s ,  the c o s t  to h i m - - i t  f o l l ows  that  s t e e l  

p r o d u c e r s  in  one  a r e a  w i l l  p r e f e r  r a w  m a t e r i a l s  f r o m  c e r t a i n  s o u r c e s ,  

whi Ie  s t e e l  p r o d u c e r s  in  a n o t h e r  a r e a  w i l l  s e l e c t  m a t e r i a l s  f r o m  

e n t i r e l y  d i f f e r e n t  s o u r c e s ;  and th is  a p p l i e s  equa l l y  to d i f f e r e n t  p l a n t s  

w i t h i n  the  s a m e  a r e a  and e v e n  to d i f f e r e n t  f u r n a c e s  in  the s a m e  p l a n t .  

T h e  i r o n  and s t e e l  i n d u s t r y  is  b e c o m i n g  v e r y  s e l e c t i v e  i n d e e d  in  i t s  
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p u r c h a s e s  of r a w  m a t e r i a l s ;  and i t s  b e c o m i n g  e v e n  m o r e  so  as c o m p e t i -  

Lion f r o m  s u b s t i t u t e  m a t e r i a l s  o r  f r o m  i m p o r t e d  s t e e l  p r o d u c t s  f o r c e s  

the s t e e l m a k e r  to o p e r a t e  h i s  p l a n t  at i t s  h i g h e s t  p o s s i b l e  e c o n o m i c  

e f f i c i e n c y .  

We now h a v e  a p i c t u r e  of the v a r i e t y  and  a m o u n t s  of r a w  m a t e r i a l s  

r e q u i r e d  by  the  i r o n  and  s t e e l  i n d u s t r y ,  as w e l l  as  the  e c o n o m i c  

p r i n c i p l e s  w h i c h  g o v e r n  the  c h o i c e  of t h e s e  r a w  m a t e r i a l s ,  and h e n c e  

d e t e r m i n e  the d e m a n d  o r  m a r k e t  f o r  s u c h  r a w  m a t e r i a l s  as a r e  

a v a i l a b l e .  T u r n i n g  now to the  i n d i v i d u a l  m a t e r i a l s ,  I w i l l  d e a l  f i r s t  

wi th  i r o n  o r e ,  as  it is  by  f a r  the  m o s t  i m p o r t a n t  of the p r i m a r y  r a w  

m a t e r i a l s ,  bo th  as  to t onnage  and v a l u e .  

F o r t u n a t e l y  fo r  ou r  c i v i l i z a t i o n ,  i r o n  o r e  i s  one  of the  m o s t  

abundan t  and w i d e l y  d i s t r i b u t e d  e l e m e n t s ,  c o n s t i t u t i n g  about  4 p e r c e n t  

of the  to ta l  e a r t h ' s  c r u s t .  

i s  p r a c t i c a l l y  l i m i t l e s s .  

In a l m o s t  aH r e g i o n s  of the  w o r l d  i t s  s u p p l y  

To b e  s u r e ,  m o s t  of t h i s  i r o n  is  no t  in a 

form that can be used in our current iron and steelmaking practices; 

nor is it located in the earth's crust in a manner that is easily avail- 

a b l e .  T h a t  p a r t  of th i s  to ta l  i r o n  c o n t e n t  tha t  i s  a v a i l a b l e  to i n d u s t r y ,  

o r  c o u l d  be  m a d e  a v a i l a b l e  to i n d u s t r y ,  is  c o m m o n l y  d e s i g n a t e d  as 

iron ore reserve. 

8 



T h e r e  h a s  b e e n  m u c h  d i s c u s s i o n  f r o m  t i m e  to t i m e  as to the  

s u f f i c i e n c y  of our  i r o n  o r e  r e s e r v e s  to m e e t  the  f u t u r e  r e q u i r e m e n t s  

of the  i r o n  and s t e e l  i n d u s t r y ,  bo th  in  the  U n i t e d  S ta tes  and in  the  

w o r l d  as  a w h o l e .  A m a j o r  p r o b l e m  in e s t i m a t i n g  r e s e r v e s  i s  one  of 

de f in i t i on ,  b e c a u s e ,  as  we h a v e  j u s t  s e e n ,  f o r  e c o n o m i c  r e a s o n s  what  

is  s a t i s f a c t o r y  o r e  fo r  one f u r n a c e  o p e r a t o r  in one a r e a  m a y  not  be  

a c c e p t a b l e  to o t h e r s .  As  a s p e c i f i c  e x a m p l e ,  o r e s  now b e i n g  u s e d  in  

e a s t e r n  F r a n c e  c o n t a i n  l e s s  than  25 p e r c e n t  i r o n .  Such m a t e r i a l  would  

no t  be  c o n s i d e r e d  s u i t a b l e  fo r  the  b l a s t  f u r n a c e  in  o t h e r  s e c t i o n s  of 

the  w o r l d .  However~  in  A l s a c e  and the  Saar~ the s p a t i a l  p r o x i m i t y  of 

Lhis o r e  to s o u r c e s  of c o k i n g  c o a l  and to an i m p o r t a n t  s t e e l  m a r k e t  

a r e a ,  as w e l l  as i t s  a d a p t a b i l i t y  to the  f u r n a c e  p r a c t i c e s  d e v e l o p e d  in 

that  a r e a ,  g ive  it  a f a v o r a b l e  p r i c e - q u a l i t y  r e l a t i o n s h i p .  Much  the  

s a m e  s i t u a t i o n  e x i s t s  in  B i r m i n g h a m ,  w h e r e  o r e s  wi th  as low as  37  

p e r c e n t  i r o n  a r e  b e i n g  u s e d  s u c c e s s f u l l y .  

O b v i o u s l y ,  o r e  r e s e r v e  e s t i m a t e s  a r e  m e a n i n g l e s s  and m a y  be  

m i s l e a d i n g  u n l e s s  the t e r m  " o r e "  is  d e f i n e d  r e a l i s t i c a l l y  in  r e l a t i o n  

to i t s  p o t e n t i a l  c o m m e r c i a l  u s a g e .  T h e  m o s t  l o g i c a l  d e f i n i t i o n  of 

" o r e ,  " in  a p u r e l y  c o m m e r c i a l  s e n s e ,  i s  " i r o n - b e a r i n g  m a t e r i a l  

that  cou ld  b e  e c o n o m i c a l l y  m i n e d  and u s e d  at a p a r t i c u l a r  p l a c e  u n d e r  

c u r r e n t  c o s t  and m a r k e t  p r i c e  c o n d i t i o n s . "  
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Using this definition, and using as a unit the iron content of the 

ore, rather than the ore itself, the world reserve of iron ore has 

been estimated at 68 billion tons of iron-in-ore. 

(SLIDE 3) 

This total, as can be seen in this slide, is distributed throughout 

the world, the U. S. S. 13. containing almost 15 billion of the 68 billion 

total, followed by Brazil and India with about i0 billion each, the 

United States with about 7 billion, and the European Economic Com- 

munity, 13ed China, and Canada with about 5 billion each. 

(SLIDE 4) 

In total, this reserve is more than ample to meet the projected 

demands of the iron and steel industry, which are forecast at 9 billion 

tons of iron-in-ore over the next 30 years. Obviously, there is an 

adequate world-wide supply of iron ore, even without taking into 

account the immense tonnages of iron-bearing material such as 

laterites, itabirites, and fine-grained, non-magTietic taconites, whose 

existence is proven but for which no adequate metallurgical treatment 

has yet been developed. In fact, there is such an abundance of potential 

iron ore supply that competition for the available markets is bound to 

be keen. 

(SLIDE 5) 
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H o w e v e r ,  e x a m i n i n g  t h i s  s l i d e ,  it w i l l  b e  no ted  tha t  the  n a t i o n s  

wh ich  c o n s u m e  the  m o s t  o r e  a r e  no t  a l w a y s  t hose  tha t  p o s s e s s  the 

l a r g e s t  r e s e r v e s  of o r e .  

s t e e l - p r o d u c i n g  n a t i o n s ,  

T h e  r e s u l t  i s  that n e a r l y  a l l  of the  p r i n c i p a l  

e i t h e r  f r o m  n e c e s s i t y  o r  f r o m  e c o n o m i c  

choice, import substantial quantities of their ore, as illustrated on 

the next slide. 

(SLIDE 6) 

T h i s  s i t u a t i o n  h a s  r e s u l t e d  in the  e s t a b l i s h m e n t  of an  i n f e r n a t i o n a l  

trade in iron ore, which in recent years has grown tremendously as 

furnace operators have begun to recognize the economic importance 

of the price-quality relationship. 

(SLIDE 7) 

This slide and the succeeding one show the major movements and 

the volume of this international iron ore trade in 1956. Unfortunately, 

I do not have more recent data on the movement. But if I did, they 

wotrld s h o w  a m u c h  l a r g e r  t o n n a g e  of m a t e r i a l  m o v i n g  o v e r  e s s e n t i a l l y  

t h e s e  s a m e  r o u t e s .  

L e a v i n g  the  w o r l d  now and c o n s i d e r i n g  s p e c i f i c  n a t i o n s ,  in  the  

U n i t e d  S t a t e s  we f ind  a d o m e s t i c  s i t u a t i o n  w h i c h  i s  qu i t e  s i m i l a r  to 

the  w o r l d - w i d e  s i t u a t i o n  w h i c h  I h a v e  j u s t  d e s c r i b e d .  T h e  d o m e s t i c  

i r o n  o r e  r e s e r v e  of  a p p r o x i m a t e I y  7 b i l l i o n  tons  of  i r o n - i n - o r e - -  

r e m e m b e r ,  tha t  i s  i r o n  un i t s  in  o r e ;  not  i r o n  o r e - - i s  a m p l e  to m e e t  
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the a n t i c i p a t e d  r e q u i r e m e n t s  of the  d o m e s t i c  i r o n  and  s t e e l  i n d u s t r y  

fo r  m a n y  y e a r s ,  even  w i thou t  d r a w i n g  on the h u g e  d e p o s i t s  of f i n e -  

g r a i n e d ,  n o n - m a g n e t i c  t a c o n i t e s  wh ich  a r e  known to e x i s t  in  the  

L a k e  S u p e r i o r  a r e a .  H o w e v e r ,  t h e s e  r e s e r v e s  a r e  not  s p r e a d  a r o u n d  

the  c o u n t r y  in  k e e p i n g  wi th  the  s t e e l - m a k i n g  c e n t e r s .  F o r  e x a m p l e ,  

the  b l a s t  f u r n a c e s  in  the  L o w e r  L a k e s  and  M i s s o u r i  a r e a s ,  w i th  about  

5G p e r c e n t  of the n a t i o n ' s  c a p a c i t y ,  h a v e  e a s y  a c c e s s  to the  L a k e  

S u p e r i o r  i r o n  o r e s ,  wh ich  c o m p r i s e  80 p e r c e n t  of the  n a t i o n ' s  t o t a l .  

On the  o t h e r  hand ,  the  r e m a i n i n g  50 p e r c e n t  of b l a s t  f u r n a c e  c a p a c i t y  

m u s t  depend  on l o c a l  r e s e r v e s  t o t a l i n g  o n l y  20 p e r c e n t  of the  n a t i o n ' s  

to ta l ,  o r  m u s t  p a y  h i g h  t r a n s p o r t a t i o n  c o s t s  to ob t a in  o r e  f r o m  the 

m o r e  d i s t a n t  s o u r c e s .  P a r t i c u l a r l y  d e f i c i e n t  in  l o c a l  o r e  a r e  the  

n o r t h e a s t e r n  s t e e l  m i l l s .  

A s e c o n d  i m p o r t a n t  f a c t o r  in  e v a l u a t i n g  o u r  d o m e s t i c  i r o n  o r e  

s i t u a t i o n  c o n c e r n s  the  q u a l i t y  of  the  o r e s .  A l m o s t  70 p e r c e n t  of o u r  

t o t a l  r e s e r v e s  i s  in  the f o r m  of  L a k e  S u p e r i o r  t a c o n i t e .  P e r h a p s  I 

s h o u l d  e x p l a i n  t ha t  the  t e r m  " t a c o n i t e "  r e p r e s e n t s  an  u n o x i d i z e d  i r o n  

f o r m a t i o n  wi th  a n  i r o n  c o n t e n t  g e n e r a l l y  r u n n i u g  f r o m  20 to 3G o r  35 

p e r c e n t ;  and th i s  m u s t  be  s u b j e c t e d  to v e r y  c o m p l i c a t e d  and  c o s t l y  

g r i n d i n g ,  c o n c e n t r a t i o n ,  and a g g l o m e r a t i o n  b e f o r e  i t  c a n  b e  u s e d  in  

t h e b I a s t  f u r n a c e .  T h e r e  i s  70 p e r c e n t  in  t a c o n i t e .  A n o t h e r  8 p e r c e n t  

i s  in  the f o r m  of h i g h - s i L i c a  o x i d i z e d  o r e s  tha t  r e q u i r e  s o m e  t r e a t m e n t  
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such  as s c r e e n i n g ,  washing,  o r  c o n c e n t r a t i n g  b e f o r e  they can  be used;  

s_ud a f u r t h e r  6 p e r c e n t  o c c u r s  as A l a b a m a  " r e d "  o r e ,  which,  b e c a u s e  

of  i ts  high phospho rus  content ,  cannot  be  e c o n o m i c a l l y  upgraded  to 

m a k e  an o p t i m u m  qua l i ty  feed fo r  m o d e r n  b l a s t  f u r n a c e  p r a c t i c e s .  

Tha t  l eaves  only about  16 p e r c e n t  of the t o t a l  which  can  be  c o n s i d e r e d  

as d i r e c t  sh ipp ing  o r e s - - o r e s  that  can  be  used  without  any p a r t i c u l a r  

p r o c e s s e s .  And even th is  16 p e r c e n t  i s  r a t h e r  low g rade  c o m p a r e d  to 

m a n y  of the i m p o r t e d  o r e s .  

It  i s  t rue  that  m o s t  of the l o w - g r a d e  Uni ted Sta tes  o r e s ,  p a r t i c u l a r l y  

the t a con i t e  o r e s ,  c a n  be bene f i c i a t ed  to m a k e  a d e s i r a b l e  p r o d u c t .  

However ,  the p lan t  i n v e s t m e n t  r e q u i r e d  i s  t r e m e n d o u s - - S 3 0  to $45 p e r  

annua l  ton of c apac i t y ,  C o m p a r e  that  with some  $15 to $20 p e r  annua l  

ton of capac i ty  f o r  deve lop ing  an o re  s o u r c e  in f o r e i g n  c o u n t r i e s ,  and 

you r e c o g n i z e  the advan tages  of s o m e t i m e s  going to the f o r e i g n  s o u r c e .  

As a c o n s e q u e n c e  of these  two c o n d i t i o n s - - o n e ,  the loca t ion  of 

i m p o r t a n t  s e g m e n t s  of our  d o m e s t i c  s t e e l  i n d u s t r y  f a r  f r o m  adequate  

d o m e s t i c  s o u r c e s  of i r o n  o re ;  and, two, the g e n e r a l  l ack  of h i g h - g r a d e  

o r e s  in the Uni ted  States  (or,  a l t e r n a t e l y ,  the huge cap i t a l  i n v e s t m e n t  

r e q u i r e d  to m a k e  a d e s i r a b l e  p r o d u c t  f r o m  t a c o n i t e ) - - a  g rowing  

demand  has  deve loped  in  cer t~ i r l  s e c t i o n s  of the Uni ted  States  for  

h i g h - g r a d e  fo r e ign  o r e s .  Thus  we have  the appa ren t  a n o m a l y  of a 
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na t ion  p o s s e s s i n g  one of  the  w o r M ' s  l a r g e s t  r e s e r v e s  of i r on  o re  be ing  

at the s a m e  t ime  the worMTs l a r g e s t  i m p o r t e r  of i r o n  o r e .  

( S L O E  8) 

I ' m  s o r r y .  The  s l i d e s  got m i x e d  up. Th i s  s l i de  should  have  

been  shown toge the r  with tha t  con ta in ing  the map  of the wor ld .  It 

i l l u s t r a t e s  the i n t e r n a t i o n a l  t r ade  in i r o n  o r e .  You s e e  that  the t r a d e  

be tween  Canada  and the U . S . A .  i s  by  fa r  the l a r g e s t ,  fo l lowed b y  

Sweden to the C o m m u n i t y ,  V e n e z u e l a  to the U . S . A . ,  and so fo r t h .  

(SLIDE 9) 

This slide shows the growth of iron ore imports into the United 

States. The rapid increase since 1953 reflects the expansion of the 

steel industry during this same period. More particularly, it reflects 

the growing realization by the furnace operator that inflation has 

caused depreciation allowances to become entirely inadequate to re- 

place worn-out or obsolete furnaces, and has so raised the cost of 

new furnace construction that investment in plant expansion has be- 

come rather unattractive. Hence, faced with growing competition 

from foreign steel imports and domestic substitutes for steel, the 

steel operator is forced to get the most from his existing plant. One 

way of doing this is to use higher-quality raw materials. In searching 

for higher-quality iron ores, some operators have found it more 

economical to import high-grade foreign ores than to upgrade and 

pay high transportation costs on our domestic low-grade ores. 
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I h a v e  dwe l t  at  s o m e  l eng th  on i r o n  o r e ,  f i r s t ,  b e c a u s e  i t  i s  the 

p r i n c i p a l  r a w  m a t e r i a l  u s e d  in  s t e e l  m a k i n g ;  and,  s e c o n d l y ,  b e c a u s e  

m a n y  of the c o n s i d e r a t i o n s  a p p l i c a b l e  to i r o n  o r e  a r e  a l so  a p p l i c a b i e  

to a g r e a t e r  o r  l e s s  ex t en t  to the o t h e r  m a j o r  r a w  m a t e r i a l s .  

L e t  us  c o n s i d e r  nex t  the f l u x e s .  F l u x e s  a r e  u s e d  bo th  in  the  b l a s t  

f u r n a c e  and in  the  o p e n  h e a r t h .  T h e i r  f u n c t i o n  i s  to m a k e  the gang u e  

m o r e  e a s i l y  f u s i b l e  and  a t  the  s a m e  t i m e  to c o m b i n e  wi th  i m p u r i t i e s  

i n  the o r e  and p r e v e n t  t h e i r  e n t e r i n g  the i r o n .  T h e  c h e m i c a l  r e a c t i o n  

i s  tha t  of an  ac id  c o m b i n i n g  wi th  a b a s e  to f o r m  a s t a b l e  s a l t .  T h u s ,  

ff the  o r e  gangue  i s  ac id ,  a b a s i c  f lux  s h o u l d  b e  added ,  o r  v i c e  v e r s a .  

T h e  r e s u l t a n t  s a l t  g e n e r a l l y  h a s  a l o w e r  m e l t i n g  p o i n t  t han  e i t h e r  of i t s  

c o m p o n e n t s ;  bu t  ff not ,  a n e u t r a l ,  l o w - m e l t i n g  f l ux  i s  added .  

T h e  s e l e c t i o n  of the p r o p e r  f lux  i s  a p u r e l y  c h e m i c a l  p r o b l e m .  

T h e  u s u a l  b a s i c  f l u x e s  a r e  l i m e s t o n e ,  tha t  i s ,  c a l c i u m  c a r b o n a t e ,  o r  

d o l o m i t e  ( c a l c i u m - m a g n e s i u m  c a r b o n a t e ) .  T h e s e  two f l u x e s  a r e  p r e t t y  

m u c h  i n t e r c h a n g e a b l e ,  and the  c h o i c e  b e t w e e n  t h e m  d e p e n d s  l a r g e l y  

on e c o n o m i c  c o n s i d e r a t i o n s .  In g e n e r a l ,  h i g h - c a l c i u m  l i m e s t o n e  i s  

f a v o r e d  w h e n  i t  i s  d e s i r e d  to keep  s l a g  v o l u m e  low, r e m o v e  l a r g e  

a m o u n t s  of s u l p h u r ,  o r  p r o d u c e  s l a g  f o r  c e m e n t  m a k i n g .  D o l o m i t e  

i s  f a v o r e d  w h e n  the s l a g  i s  to be  u s e d  fo r  b a l l a s t  o r  c o n s t r u c t i o n  

a g g r e g a t e .  
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The  u sua l  ac id  f luxes  a r e  s and ,  g r ave l ,  or  q u a r t z .  However ,  

i n a s m u c h  as  m o s t  i ron  o r e s  a r e  s i l i c e o u s ,  p a r t i c u l a r l y  in th i s  coun t ry ,  

ac id  f luxes  a r e  s e l d o m  used except  to i n c r e a s e  s l a g  vo lume  when th i s  

would o t h e r w i s e  be  i n su f f i c i en t  to r e m o v e  a l l  of the i m p u r i t i e s .  

The  o the r  c o m m o n  flux, f l u o r s p a r ,  i s  used  as a n e u t r a l  f lux,  

g e n e r a l l y  in  open h e a r t h  p r a c t i c e ,  to i n c r e a s e  the f lu id i ty  of s l a g  

wi thout  changing  i t s  b a s i c i t y .  A v e r a g e  c o n s u m p t i o n  i s  s m a l l - - o n l y  

about 5 pounds  p e r  ingot  ton. 

L i m e s t o n e  and d o l o m i t e s  su i t ab l e  to m e e t  s p e c i f i c a t i o n s  a r e  

p l en t i fu l  and wide ly  d i s t r i b u t e d  throughout  the Uni ted  S ta tes  and 

th roughout  the wor ld .  The  p r i n c i p a l  c o n c e r n  i s  to develop q u a r r i e s  

c lo se  to po in t s  of consumpt ion  with a m i n i m u m  of o v e r b u r d e n  so as  

m a i n t a i n  low c o s t s .  The  only  t r e a t m e n t  u s u a l l y  r e q u i r e d  is  c r u s h i n g  

and s c r e e n i n g  to a c c u r a t e  s i z e  s p e c i f i c a t i o n s .  

In  the c a s e  of f l u o r s p a r ,  howeve r ,  the m a i n t e n a n c e  of a s u i t a b l e  

s o u r c e  of m a t e r i a l  for  the i ron  and s t e e l  i n d u s t r y  is  b e c o m i n g  s o m e -  

what  of a p r o b l e m .  With a few excep t ions ,  f l u o r s p a r  i s  found in 

s m a l l ,  i r r e g u l a r  bod ies  that  do not  lend t h e m s e l v e s  to l a r g e - s c a l e  

m e c h a n i z e d  m i n i n g .  Mos t  of the o re  m u s t  be  upgraded  in one way  or  

a n o t h e r .  Although wor ld  r e s e r v e s  of f l u o r s p a r  appea r  adequate ,  v e r y  

keen  compe t i t i on  i s  o f fe red  by  the a l u m i n u m  and c h e m i c a l  i n d u s t r i e s  

for  the p roduc t  of the b e t t e r  m i n e s ;  and as  the p r i c e  for  the s o - c a l l e d  
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"ac id  g rade  s p a r "  used  by the a f o r e m e n t i o n e d  i n d u s t r i e s  is  c o n s i d e r a b l y  

h i g h e r  than fo r  the " m e t a l l u r g i c a l  g r ade  s p a r "  sought  by the i r o n  and 

s t e e l  i ndus t ry ,  m o s t  f l u o r s p a r  p r o d u c e r s  a im to c o n v e r t  as  much  of 

the i r  p roduc t ion  as p o s s i b l e  into the f o r m e r  g r a d e .  As a consequence  

of this compe t i t ion ,  domes t i c  p r o d u c t i o n  of m e t a l l u r g i c a l  g rade  

f l u o r s p a r  is I imi ted ;  and the bulk  of  :the i r o n  and s t e e l  i n d u s t r y  r e -  

q u t r e m e n t s ,  that  is ,  about 80 p e r c e n t ,  is  now impor t ed ,  p r i n c i p a l l y  

f r o m  Mexico,  Spain, and I ta ly .  

Looking  into the fu ture ,  the d o m e s t i c  r e s e r v e s  of f l u o r s p a r  a r e  

high cos t  and inadequa te  to supply  the growing demands  f r o m  the 

a luminum,  c h e m i c a l ,  and s t e e l  i n d u s t r i e s .  It a p p e a r s  that  the Uni ted  

States  wi l l  b e c o m e  m o r e  and m o r e  dependent  on fo r e ign  s o u r c e s  of 

f l u o r s p a r .  Se r ious  c o n s i d e r a t i o n  should,  t h e r e f o r e ,  be given to 

r educ ing  or  r e m o v i n g  e n t i r e l y  the p r e s e n t  e x c e s s i v e  t a r i f f  b a r r i e r  as 

one way of encourag ing  the deve lopmen t  of f o r e ign  s o u r c e s .  

T u r n i n g  now to coal :  Coal ,  of cou r se ,  is used p r i m a r i l y  in s t e e l  

ope ra t i ons  for  the mak ing  of coke  and, to a m i n o r  extent ,  f o r  the 

g e n e r a t i o n  of p o w e r .  About t h r e e - f o u r t h s  of a ton of p r e p a r e d  coa l  

i s  r e q u i r e d  fo r  each ton of ingot s t e e l .  

The  s a m e  p r i c e - q u a l i t y  r e l a t i o n s h i p  which I m e n t i o n e d  in the 

case  of i r on  o r e  app l ies  equa l ly  wel l  to coa l .  And, l ikewise ,  jus t  as  

the f u r n a c e  o p e r a t o r  i s  demand ing  h i g h e r - q u a l i t y  i r o n  ore ,  so is  he 
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demand ing  a h i g h e r  and m o r e  un i fo rm qua l i ty  of coke .  T h i s  in tu rn  

r e q u i r e s  a h i g h e r - q u a l i t y  coal ,  a t t a ined  p r i n c i p a l l y  by  a m o r e  c a r e f u l  

c l ean ing  of the coal  as i t  c o m e s  f r o m  the m i n e  in o r d e r  to r e m o v e  the 

ash  and the s u l p h u r .  

D o m e s t i c  r e s e r v e s  of coking  coal  total ,  in the a g g r e g a t e ,  s o m e  

1.8 b i l l i on  tons,  and a r e  adequate  to supp ly  the f o r e s e e a b l e  r e q u i r e -  

m e n t s  of the i r o n  and s t e e l  i n d u s t r y .  However ,  as  the m i n e s  get  

deepe r ,  and as the t h i cke r  s e a m s  b e c o m e  exhaus ted ,  the o p e r a t o r  

m u s t  r e s o r t  to m o r e  m e c h a n i z a t i o n  to keep h i s  c o s t s  down, and to 

i n c r e a s i n g l y  e l a b o r a t e  t r e a t m e n t  p r o c e s s e s  to m e e t  the qua l i ty  de m a nd  

of the f u r n a c e  o p e r a t o r s ,  and at  the s a m e  t ime  to compe te  with such  

o the r  r e d u c t a n t s  as  fue l  oil,  n a t u r a l  gas ,  oxygen,  and " f o r m - c o k e " ,  

a l l  of which a r e  r e c e i v i n g  growing  a t t en t ion .  

M a n g a n e s e  ore ,  the l a s t  of  the m a j o r  r a w  m a t e r i a l s  r e q u i r e d  by 

the i r o n  and s t e e l  i n d u s t r y ,  s e r v e s  two p u r p o s e s .  Added to the b l a s t  

f u r n a c e  c h a r g e  in s m a l l  quan t i t i e s ,  i t  ac t s  as  a d e s u l p h u r i z e r .  Con-  

v e r t e d  into f e r r o - m a n g a n e s e ,  i t  i s  the m o s t  i m p o r t a n t  of the n u m e r o u s  

f e r r o - a l l o y s  used  to i m p a r t  s p e c i a l  p r o p e r t i e s  to s t e e l .  

The  Uni ted  S ta tes  p o s s e s s e s  only  l i m i t e d  r e s e r v e s  of c o m m e r c i a l  

m a n g a n e s e  ore ,  and these  a r e  of v e r y  low g r a d e  and a r e  not amem~ble 

to e c o n o m i c a l  upg rad ing .  Consequen t ly ,  i n d u s t r y  r e q u i r e m e n t s  for  

m e t a l l u r g i c a l - g r a d e  m a n g a n e s e  ore ,  amoun t ing  to about 1, 700, 000 

tons annua l ly ,  a r e  f i l l ed  a l m o s t  e n t i r e l y  f r o m  f o r e i g n  s o u r c e s .  
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The m a j o r  fu tu re  s o u r c e s  of m a n g a n e s e  o r e  a r e  B r a z i l ,  India,  

South Africa, the Gabon RepubLic , and possibly the U.S.S.R. 

As concerns the other ferro-alloy metals--nickel, chrome, 

tungsten, and molybdenum--the United States is dependent on imports 

for all of these exceptmolybdenum and about half of its tungsten re- 

quirements. Nickel is imported principally from Canada and until 

r e c e n t l y  f r o m  Cuba; c h r o m e  f r o m  T u r k e y ,  Rhodes ia ,  South A f r i c a ,  

and the Ph i l ipp ines ;  tungsten  f r o m  B r a z i l ,  P e r u ,  BoLivia, and 

A u s t r a l i a .  

Now, ge t t ing  on to the s t e e l - c o a t i n g  r a w  m a t e r i a l s ,  the i n d u s t r y  

c o n s u m e s  n e a r l y  60 p e r c e n t  of the tota l  domes t i c  consumpt ion  of 

p r i m a r y  tin; and a l l  o f  these  r e q u i r e m e n t s  m u s t  be  impor t ed ,  p r i n c i -  

p a l l y  f r o m  Malaya ,  al though BoLivia, Indones ia ,  the Congo, Tha i land ,  

and N i g e r i a  a r e  a l so  i m p o r t a n t  s o u r c e s  of tin c o n c e n t r a t e .  

Zinc  is  the o the r  m a j o r  coa t ing  m a t e r i a l ,  with about 40 p e r c e n t  

of total  domes t i c  consumpt ion  used  fo r  the ga lvan iz ing  of s t e e l  p r o d u c t s .  

D o m e s t i c  s o u r c e s  of supply  a r e  ava i l ab l e  fo r  z inc .  

A luminum,  which has  been  used  h i s t o r i c a l l y  as a deox id i ze r  and 

m o r e  r e c e n t l y  as  a coat ing  m a t e r i a l  o f f e r s  no p r o b l e m ,  s ince  u s a g e  

in the s t e e l  i n d u s t r y  is  r e l a t i v e l y  ins ign i f i can t  and domes t i c  supply  is 

a m p l e .  
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B e f o r e  c l o s i n g  th i s  d i s c u s s i o n  of r aw  m a t e r i a l s ,  I ' d  l ike  to m a k e  

m e n t i o n  of s t e e l  s c r a p ,  b e c a u s e  a l though th i s  i s  not r e a l l y  a p r i m a r y  

r aw  m a t e r i a l ,  i t  does  n e v e r t h e l e s s  cons t i t u t e  a v e r y  i m p o r t a n t  p a r t  

of the c h a r g e  to the f u r n a c e s .  A s m a l l  arnount of s c r a p  is  c h a r g e d  to 

the b l a s t  f u r n a c e s ;  but  the g r e a t  bulk  of the t o n n a g e - - m o r e  than 50 

m i l l i o n  tons in a n o r m a l  y e a r - - i s  c o n s u m e d  in the s t e e l m a k i n g  

f u r n a c e s .  

Of the to ta l  s c r a p  supply ,  

ca l l ed  " r e v e r t  s c r a p " - - t h a t  is ,  

The  ba l ance ,  r e f e r r e d  to as  " p u r c h a s e d  s c r a p , "  c o m e s  in p a r t  f r o m  

the o p e r a t i o n s  of s t e e l  f a b r i c a t o r s  and in p a r t  i s  co l l ec t ed  as junk.  

Many  f u r n a c e s ,  p a r t i c u l a r l y  in n o n - i n t e g r a t e d  s t e e l  o p e r a t i o n s ,  

a r e  ope ra t ed  e n t i r e l y  on s c r a p ,  whi le  f u r n a c e s  f o r m i n g  p a r t  of i n t e -  

g r a t e d  o p e r a t i o n s  u se  s c r a p  m o r e  o r  l e s s  i n t e r c h a n g e a b l y  with p ig  

i r o n  or  hot  m e t a l .  The  extent  to which  s c r a p  i s  used in t hese  l a t t e r  

f u r n a c e s  v a r i e s  c o n s i d e r a b l y  f r o m  t i m e  to t ime  and depends  l a r g e l y  

upon the r e l a t i v e  p r i c e s  of s c r a p  and i r on .  Scrap  p r i c e s  c h a r a c t e r i s -  

t i c a l l y  f luc tua te  wide ly .  When they  a r e  high,  the t endency  is  to 

m i n i m i z e  s c r a p  usage  and o p e r a t e  as f a r  as  p o s s i b l e  on i r o n .  On the 

o the r  hand,  when they a r e  low, the t endency  i s  to i n c r e a s e  the use  of 

s c r a p  so as  to m a x i m i z e  f u r n a c e  p roduc t i on .  

s o m e w h a t  m o r e  than 50 p e r c e n t  is  so -  

s c r a p  deve loped  in the s t e e l  m i l l  i t s e l f .  
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The p r i c e ,  and hence  the d o m e s t i c  consumpt ion ,  of s c r a p  is  r e -  

l a ted  to the f o r e i g n  demand ;  so that  not  on ly  consumpt ion  but  l i k e w i s e  

expor t s  v a r y  r a t h e r  v i o l e n t l y .  However ,  

i n f luences  on the d o m e s t i c  s c r a p  m a r k e t ,  

in s p i t e  of a l l  the c o m m e r c i a l  

the Uni ted  S ta t e s  i s  n o r m a l l y  

s e l f - s u f f i c i e n t  as  r e g a r d s  s c r a p  and wi l l  in a l l  p r o b a b i l i t y  cont inue  to 

be  so .  

L a s t l y ,  as  was  shown on Sl ides  i and 2, t he r e  a r e  a n u m b e r  of 

r a w  m a t e r i a l s  that I have  lumped  toge the r  under  the head ing  " s e r v i c e  

m a t e r i a l s . "  Chief  among these  a r e  r e f r a c t o r i e s ,  e l e c t r i c  power ,  

wa t e r ,  fue l  oiI, n a t u r a l  gas ,  oxygen,  as we l l  as  o the r  p r o d u c t s  

deve loped  in the coke  p l an t s  of ten  a s s o c i a t e d  with i n t e g r a t e d  o p e r a t i o n s .  

T h e r e  is  not t ime  to d i s c u s s  these  in de t a i l .  Suffice it  to s a y  that, in 

sp i t e  of the Large quan t i t i e s  involved,  they do not, except  in v e r y  

s p e c i a l  c a s e s ,  p r e s e n t  any i m p o r t a n t  supp ly  p r o b l e m s .  

So f a r ,  m y  d i s c u s s i o n  of r a w  m a t e r i a l s  h a s  been  b a s e d  on the 

usua l  s t e e l m a k i n g  t echn iques  as  t hey  a r e  p r a c t i c e d  today.  Howeve r ,  

du r ing  the I a s t  ten y e a r s  a n u m b e r  of new s t e e l m a k i n g  t echn iques  have  

been  r e c e i v i n g  a t t en t ion .  Some of these  have  been  or  a r e  be ing  adopted;  

o t h e r s  a r e  s t i l l  in the e x p e r i m e n t a l  s t a g e .  Among  the se  a r e  s e v e r a l  

p r o c e s s e s  for  the d i r e c t  r e d u c t i o n  of i r o n  o re  to s e m i - s t e e l ,  wi thout  

going through the p ig  i r o n  s tage ;  the use  of n a t u r a l  gas  in  the b l a s t  

f u r n a c e  as a p a r t i a l  s u b s t i t u t e  fo r  coke;  the use  of s e l f - f l u x i n g  i r o n  

21 

I 



o r e  a g g l o m e r a t e s ,  in  wh ich  the n e c e s s a r y  f lux  is  m i x e d  wi th  the  i r o n  

o r e  p a r t i c l e s  in  a s i n t e r  o r  p e l l e t  so  tha t  the  c h a r g e  b e c o m e s  s e l f -  

f l ux ing  and the a d d i t i o n  of f u r t h e r  f l uxes  in the  f u r n a c e  c h a r g e  is  

e l i m i n a t e d ;  the  u s e  of o x y g e n  in b o t h  b l a s t  f u r n a c e  and open  h e a r t h ;  

the s o - c a l l e d  b a s i c  o x y g e n  p r o c e s s  of  s t e e l m a k i n g ,  w h i c h  t a k e s  the  

p l a c e  of the  o p e n  h e a r t h  o r  B e s s e m e r  c o n v e r t e r  and b l o w s  o x y g e n  on 

the  s u r f a c e  of m o l t e n  p ig  i r o n  in  an o p e n - t o p p e d  v e s s e l  to p r o d u c e  

s t e e l ;  and the u s e  of " f o r m - c o k e , "  d e r i v e d  f r o m  n o n - c o k i n g  b i t u m i n o u s  

coa l ,  a s  a s u b s t i t u t e  fo r  c o k e .  

T h e  e f fec t  of t h e s e  new t e c h n i q u e s  on r a w  m a t e r i a l  r e q u i r e m e n t s  

d i f f e r s  f r o m  c a s e  to c a s e ,  bu t  in g e n e r a l  they  tend  t o  r e d u c e  the  

a m o u n t  of s o l i d  f u e l s  and r a w  m a t e r i a l s  c o n s u m e d ,  w h i l e  at the  s a m e  

t i m e  i n c r e a s i n g  the  f u r n a c e  p r o d u c t i v i t y .  As  a r u l e ,  t h e i r  adop t ion  

would  r e d u c e  s o m e w h a t  the  a m o u n t s  of coal~ f l u x s t o n e ,  and o p e n -  

h e a r t h - q u a l i t y  i r o n  o r e  p e r  ton of ingo t  s t e e l ;  and,  in  the  c a s e  of the  

d i r e c t - r e d u c t i o n  p r o c e s s e s ,  i t  m i g h t  m a k e  p o s s i b l e  the  u s e  of off -  

g r a d e  i r o n  o r e s .  At  the  s a m e  t i m e ,  t h e s e  n e w  t e c h n i q u e s  w i l l  t end  

to i n c r e a s e  the c o n s u m p t i o n  of n a t u r a l  gas ,  oxygen ,  and e l e c t r i c  

p o w e r .  

In summary, as concerns basic raw materials for the iron and 

steel industry, the United States can be essentiaUy self-sufficient 

with respect to coal, limestone, molybdenum, zinc, aluminum, and 



s c r a p .  It could,  given th ree  to f ive y e a r s  fo r  p lan t  c o n s t r u c t i o n ,  

b e c o m e  s e E - s u f f i c i e n t  in i r o n  o re ,  a l though the added cos t  of us ing  

only domes t i c  o r e s  wouId s e v e r e l y  handicap  i ts  c o m p e t i t i v e  s i t ua t i on .  

The  i n d u s t r y  is ,  and in a l l  p r o b a b i l i t y  wi l l  cont inue  to be,  in p a r t  o r  

e n t i r e l y  dependent  on i m p o r t s  for  i ts  r e q u i r e m e n t s  of f [ u o r s p a r ,  

m a n g a n e s e ,  c h r o m e ,  n icke l ,  tungsten,  and t in.  

Now, tu rn ing  next  to the E u r o p e a n  E c o n o m i c  Communi ty :  The  

C o m m u n i t y  r a n k s  second  to the United States  as  a p r o d u c e r  of s t ee l ,  

with a c apac i t y  of o v e r  70 m i l l i o n  tons .  As an ent i ty ,  i t  is  in v e r y  

much  the s a m e  s i t ua t i on  as is the Uni ted S ta tes .  It l i kewise  has  

ample  r e s e r v e s  of i r o n  o re ;  but  as  t hese  a r e  g e n e r a l l y  low grade ,  i t  

has  been  found c o m m e r c i a l l y  adv i sab le  to c o m p l e m e n t  the use  of 

d o m e s t i c  o r e s  with h i g h - g r a d e  i m p o r t s ,  l a r g e l y  f r o m  Sweden, Nor th  

Af r i ca ,  Venezue la ,  and Canada .  

Although p o s s e s s i n g  v e r y  s u b s t a n t i a l  r e s e r v e s  of coking coal ,  

the C o m m u n i t y  has  in the p a s t  few y e a r s  i m p o r t e d  coking coa l  in 

quant i ty  f r o m  the Uni ted Sta tes  b e c a u s e  of the l a t t e r ' s  s u p e r i o r  coking 

qual i ty;  and i t  wiII  p r o b a b l y  p r o v e  e c o n o m i c a l  f o r  many  of the C o m -  

m u n i t y  s t e e l  m i l l s  to cont inue  to i m p o r t  coa l  f r o m  P o l a n d  or  Nor th  

A m e r i c a .  As  r e g a r d s  s c r a p ,  the C o m m u n i t y  h a s  on b a l a n c e  been  an 

i m p o r t e r ,  a lbe i t  on a r a t h e r  s m a l l  s c a l e  in r e c e n t  y e a r s .  P r e s u m a b l y  

i t  wi l l  a p p r o a c h  s e I f - s u f f i c i e n c y  in this  r e s p e c t  in  the n e a r  fu tu re .  It 
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i s  a l so  s e l f - s u f f i c i e n t  in  l i m e s t o n e  and f l u o r s p a r .  But ,  l i ke  the U n i t e d  

S ta t e s ,  i t  m u s t  d e p e n d  to a v e r y  l a r g e  ex t en t  on i m p o r t s  fo r  i t s  f e r r o -  

alloy and coating materials. 

The Soviet Union, with the world's third largest steelmaking 

capacity, is almost entirely self-contained as concerns raw materials, 

and with Red China may be considered to be completely so. This is 

due in part to political considerations, which have led to the use of 

domestic materials even though foreign materials might have been 

more economical. More important, however, Russia's self-containment 

has been forced on her as the consequence of the geographical location 

of its major steel plants, which are so far removed from ocean ports 

as to rule out the use of anybut local raw material. Neverbheless, al- 

though Russia may never enter the international trade as the importer 

of the major raw materials, there is every indication that she will 

eventually become an important exporter of certain raw materials. 

Russia is historically an exporter of manganese ore from its exten- 

sive reserves in the Caucasus and Black Sea areas. Red China, like- 

wise, has historically been an exporter of iron ore and coal to Japan, 

and of tungsten to the world. It is also well endowed with reserves 

of manganese and tin ores. 

The remaining major steel-producing nations-- the United Kingdom, 

Eastern Europe, and Japan--are dependent to a large extent on 
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i m p o r t e d  r a w  m a t e r i a l s ,  a l though the f i r s t  two have  s u b s t a n t i a l  r e -  

s e r v e s  of coa l  and s o m e  l o w - g r a d e  i r o n  o r e .  E a s t e r n  E u r o p e  h a s  

m a d e  up i ts  r a w  m a t e r i a l  d e f i c i e n c i e s  in the p a s t  l a r g e l y  f r o m  what  

is  now the Soviet  Union, but  i n c r e a s i n g l y  i t  is  d r a w i n g  on o t h e r  

c o u n t r i e s .  J a p a n  i s  a l m o s t  e n t i r e l y  dependen t  on i m p o r t s j  l a r g e l y  

f r o m  Southeas t  A s i a  and the P a c i f i c ,  a l though i t  a l so  r e a c h e s  a c r o s s  

the P a c i f i c  to South  A m e r i c a  and Canada .  

However ,  c o m p a r i n g  na t ions  on the  b a s i s  of s e l f - s u f f i c i e n c y  in 

r aw  m a t e r i a l s  could be m i s l e a d i n g .  F r o m  the s t r i c t l y  c o m m e r c i a l  

po in t  of view, na t iona l  s e l f - s u f f i c i e n c y  is  no longe r  an i m p o r t a n t  

f a c t o r .  As I have  t r i ed  to expla in ,  a f u r n a c e  o p e r a t o r  in any coun t ry ,  

w h e r e v e r  located ,  in o r d e r  to be  compe t i t i ve ,  m u s t  s t r i v e  to obta in  

r a w  m a t e r i a l s  with the b e s t  p r i c e - q u a l i t y  r e l a t i o n s h i p  r e g a r d l e s s  of 

t he i r  o r i g in .  To the extent  he n e g l e c t s  to u t i l i ze  ~dvan tages  o f fe red  

by i m p o r t s ,  he  c o r r e s p o n d i n g l y  weakens  h is  c o m p e t i t i v e  pos i t i on  both 

at home and ab road .  

I n t e r n a t i o n a l  t r ade  in i r on  and s t e e l m a k i n g  r a w  m a t e r i a l s  i s  h e r e  

to s t a y .  It r e c e i v e d  i t s  m a j o r  impe tus  with the r e a l i z a t i o n  that  ocean  

t r a n s p o r t  co s t s  could be  g r e a t l y  r e d u c e d  by the u t i l i z a t i on  of l a r g e r  

and s p e c i a l l y  des igned  v e s s e l s ,  combined  with i m p r o v e d  p o r t  f a c i l i t i e s  

fo r  hand l ing  bulk  m a t e r i a l .  T h e r e  is  s t i l l  m u c h  that  can  be done along 
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these lines, and it can be expected that as a consequence, raw materials 

will be in a position to move between nations even more freely in the 

future than they are at present. As already noted, no major steel- 

making nation, except Russia and Red China, either can or would wish 

to rely solely on domestic raw materials. The economic necessity of 

using at least some imported materials in order to remain competitive 

in both domestic and international steel markets is so compelling that 

it seems unlikely that any of the major steel-producing nations will 

restrict the free flow of raw materials by such artificial barriers as 

quotas or tariffs, to the extent of economically handicapping their own 

industries. To the contrary, steel-producing nations should facilitate, 

through their international relations, their commercial laws, and 

their port facilities, the free movement of raw materials into their 

s teel plants. 

Although self-sufficiency may not be of major importance during 

peacetime, the vulnerability of sources s:nd of supply routes in time 

of war may be of concern. If for any reason the steel industry in the 

United States should be forced by circumstances to operate for several 

years without benefit of transport on the high seas, it could do so. 

As we have already seen, the United States is in a position to 

supply its requirements, including wartime requirements, of coal, 
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l i m e s t o n e ,  and s c r a p ;  and by  d r awing  o n  Canada  and Mexico,  i t  could 

a l so  s a t i s f y  i ts  f l u o r s p a r  r e q u i r e m e n t s .  

Dur ing  World  War  II, d o m e s t i c  i r o n  m i n e s  w e r e  able  to m e e t  the 

unusua l  d e m a n d s  made  upon them; and they could do so ag - in ,  even 

without  the add i t iona l  o r e s  now ava i l ab l e  f r o m  Canada  v i a  the G r e a t  

L a k e s  and the St. L a w r e n c e  Seaway.  However ,  us ing  only i r o n  uni t s  

f r o m  the r e l a t i v e l y  l o w - g r a d e  o r e s  a v a i l a b l e  on the Nor th  A m e r i c a n  

con t inen t  to m e e t  expanded w a r t i m e  r e q u i r e m e n t s  would a d v e r s e l y  

affect  b l a s t  f u r n a c e  p r o d u c t i v i t y .  Th i s  s i t u a t i o n  could b e  r e m e d i e d ,  

should  it  eve r  a r i s e ,  by  c o n s t r u c t i n g  p l an t s  to b e n e f i c i a t e  our  low- 

g rade  o r e .  But  th is  would take t ime .  

M a n g a n e s e  o re  migh t  p rov ide  the g r e a t e s t  p r o b l e m .  T h e r e  is  no 

lack  of m a n g a n e s e  uni ts  in the Uni ted Sta tes  in the f o r m  of  open h e a r t h  

s l a g s ;  m a n g a n i f e r o u s  i r o n  o r e s  in the Cuyuna  Range  in Minneso ta ;  the 

i r o n  s i l i c a t e s  of Aroos took  County,  Maine ;  the c a r b o n a t e s  in the But te ,  

Montana ,  a r ea ;  and s o m e  of the l o w - g r a d e  o r e s  in A r i z o n a .  F u r t h e r -  

m o r e ,  p r o c e s s e s  have  been  deve loped  to r e c o v e r  these  m a n g a n e s e  

uni ts  in c o m m e r c i a l l y  accep tab le  f o r m s ,  a l though the c o s t  is so high 

that  under  p e a c e t i m e  condi t ions  they a r e  not  c o m p e t i t i v e  with  i m p o r t e d  

o r e s .  However ,  t he r e  a r e  no p l an t s  p r e s e n t l y  ava i l ab l e  for  r e c o v e r i n g  

these  d o m e s t i c  m a n g a n e s e  un i t s .  A c c o r d i n g l y ,  enough h i g h - g r a d e  o re  

o r  f e r r o - m a n g a n e s e  would have  to be s tockp i i ed  to t ide the i n d u s t r y  
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over  the p e r i o d  of p l a n t  adapta t ion  or  new p lan t  c o n s t r u c t i o n .  To sup-  

p l e m e n t  such  s t o c k p i l e s ,  s m a l l  tonnages  of a ccep t ab l e  o re  could be 

p roduced  and i m p o r t e d  f r o m  Mexico .  The  supp ly  rou t e s  for  the c u r r e n t  

s o u r c e s  of h i g h - g r a d e  o r e - - n a m e l y ,  B r a z i l ,  India ,  South Af r i c a ,  and 

Wes t  A f r i c a - - a r e  unques t ionab ly  long and exposed .  

In s u m m a r y ,  t h e r e f o r e ,  i t  i s  conc luded  that  with adequate  s tock -  

p i l e s  of the f e r r o - a l l o y s  and of tin, and a two- to t h r e e - y e a r  supp ly  of 

m a n g a n e s e  o re  or  f e r r o - m a n g a n e s e ,  the i r o n  and s t e e l  i n d u s t r y  r e -  

q u i r e m e n t s  of r a w  m a t e r i a l s  could be m e t  for  a c o n s i d e r a b l e  pe r i o d  

of kime without  r e c o u r s e  to o v e r s e a s  s u p p l i e s .  However ,  under  t hese  

condi t ions ,  b l a s t  f u r n a c e  p r o d u c t i v i t y  migh t  su f f e r  un t i l  such  t ime  as  

f a c i l i t i e s  could be c o n s t r u c t e d  to t r a n s f o r m  our l o w - g r a d e  d o m e s t i c  

s o u r c e s  of i r on  into ef fec t ive  f u r n a c e  feed .  

The  ques t ion  m i g h t  be  a sked :  Wha t  s t eps  should  the G o v e r n m e n t  

of the Uni ted  Sta tes  take to m e e t  p r e s e n t  and fu tu re  r a w  m a t e r i a l s  

r e q u i r e m e n t s  of the i r on  and s t e e l  i n d u s t r y  in the Uni ted  S ta tes  and in 

the r e s t  of the f r e e  w o r l d ?  

On the d o m e s t i c  f ron t ,  the G o v e r n m e n t  should  encourage  the 

e s t a b l i s h m e n t  of new i r o n  o re  and coa l  p roduc t i ve  f a c i l i t i e s  by  p r o -  

v id ing  adequate  dep le t ion  a l l owances  to take c a r e  of the i n c r e a s i n g  

e x p l o r a t i o n  and p r e p r o d u c t i o n  cos t s  of deve lop ing  new m i n e s  to r e -  

p l a c e  those  that  a r e  be ing  exhaus ted ;  by  p r o v i d i n g  r e a l i s t i c  d e p r e c i a t i o n  
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allowances to permit modernization or replacement of obsolete or 

w o r n - o u t  p l an t s ;  and by g r an t i ng  m o r e  l i b e r a l  tax deduc t ions  for  ex-  

p l o r a t i o n  exp endi tur  e s .  

In the fo re ign  f ie ld ,  accep t ing  the t h e s i s  that  a f r e e  flow of r aw  

m a t e r i a l s  be tween  na t ions  wi l l  be  b e n e f i c i a l  to both d o m e s t i c  and 

f o r e i g n  i n d u s t r y  and hence  to the i r  na t i ona l  e c o n o m i e s  in g e n e r a l ,  the 

G o v e r n m e n t  of the Uni ted  Sta tes  should take m e a s u r e s  that  would en-  

c o u r a g e  the d e v e l o p m e n t  of i n t e r n a t i o n a l  t r a d e .  T a r i f f s  on s t e e l m a k i n g  

r a w  m a t e r i a l s  should  be r e m o v e d  e n t i r e l y  or  at l e a s t  r educed  in keep,- 

ing with r e c i p r o c a l  t r e a t m e n t  by  o the r  na t ions ;  and condi t ions  should  

be  m a d e  conducive  to i n v e s t m e n t  by  Uni ted  Sta tes  n a t i o n a l s  in f o r e i g n  

s o u r c e s  of r a w  m a t e r i a l s  that  could be  m a d e  ava i l ab l e  to A m e r i c a n  

indu s t r y .  

Such condi t ions  could be a c h i e v e d - -  

1. by  the Uni ted  Sta tes  G o v e r n m e n t  a g r e e i n g  that  the  p r o f i t s  

e a r n e d  in f o r e i g n  o p e r a t i o n s  should  not  be  taxed t w i c e - - o n c e  by the 

f o r e i g n  coun t ry  and aga in  by the Uni ted  Sta tes  when they a r e  r e p a t r i a t e d ;  

2. by  the Uni ted  Sta tes  G o v e r n m e n t  b r o a d e n i n g  i n s u r a n c e  p r o -  

t ec t ion  aga in s t  e x p r o p r i a t i o n  by for  eign g o v e r n m e n t s ;  and 

3. by  m a i n t a i n i n g  h a r b o r s  and r i v e r s  capab le  of hand l ing  the 

l a rge ,  d e e p - d r a f t  v e s s e l s  used in  i n t e r n a t i o n a l  o r e  t r a d e .  
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As I m e n t i o n e d  at the b e g i n n i n g  of t h i s  l e c t u r e ,  the s u b j e c t  of i r o n  

and s t e e l  m a t e r i a l s  r e s o u r c e s  has  m a n y  r a m i f i c a t i o n s  and cou ld  be  

e x p a n d e d  in to  v o l u m e s .  T h i s  m o r n i n g  i t  h a s  b e e n  p o s s i b l e  only  to 

touch  on a few of the s a l i e n t  f a c t s .  H o w e v e r ,  I h o p e  that  wi th  an 

u n d e r s t a n d i n g  of t h e s e  f ac t s  a s  a f r a m e w o r k ,  you wi l l  b e  ab le  to p l a c e  

in t h e i r  p r o p e r  p o s i t i o n  the m o r e  t e c h n i c a l  d e t a i l s  a v a i l a b l e  f r o m  

p u b l i c a t i o n s ,  and so  r o u n d  ou t  the p i c t u r e  as a w h o l e .  

T h e  p r i n c i p a l  p o i n t s  tha t  I h a v e  w i s h e d  to m a k e ,  and wh ich  a r e  

e s s e n t i a l  to a fu l l  u n d e r s t a n d i n g  of the p r o b l e m ,  a r e - -  

F i r s t :  Raw m a t e r i a l  r e q u i r e m e n t s  of  the i r o n  and  s t e e l  i n d u s t r y  

a r e  m a n y  and f o r m  an i m p o r t a n t  p a r t  of  ou r  to ta l  n a t i o n a l  p r o d u c t .  

D i r e c t l y  o r  i n d i r e c t l y ,  t hey  touch t h o u s a n d s  of p e o p l e  and s c o r e s  of  

r e l a t e d  a c t i v i t i e s .  

Second :  In  the  w o r l d  as a whole ,  t h e r e  a r e  s u f f i c i e n t  r e s e r v e s  of 

a l l  of the  r a w  m a t e r i a l s  to m e e t  the  f o r e s e e a b l e  r e q u i r e m e n t s  of the 

i n d u s t r y .  H o w e v e r ,  t h e s e  a r e  not  n e c e s s a r i l y  d i s t r i b u t e d  in  k e e p i n g  

wi th  n a t i o n a l  n e e d s .  

T h i r d :  In o r d e r  to m e e t  c o m p e t i t i o n  and ge t  the  m o s t  p r o d u c t i o n  

out of h i s  f u r n a c e s ,  the f u r n a c e  o p e r a t o r  s e l e c t s  h i s  r a w  m a t e r i a l s  

no t  on the  b a s i s  of p r i c e  a lone ,  n o r  on the  b a s i s  of qua l i ty  a lone ,  but ,  

r a t h e r ,  on the  b a s i s  of e c o n o m i c  c o n s i d e r a t i o n s - - s p e c i f i c a l l y ,  on a 
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combination of price and quality that gives him the best price-quality 

relationship. 

Fourth: In certain locations the most favorable price-quality re- 

lationship can be obtained with imported material. Thus, international 

trade in raw materials is economically desirable and should be en- 

couraged. 

Fifth: As a nation, the United States enjoys as favorable a position 

with respect to raw materials as any of the other major steelmaking 

nations. With abundant domestic reserves of most of the major raw 

materials, and with unrestricted access to supplementary foreign 

materials, it can obtain its overall requiremenls at a cost as low as 

or lower than any other nation. 

Sixth: The United States Government can assure an adequate 

continuing supply of raw materials for the domestic steel industry by 

taking certain recommended measures, other than subsidies, tariffs, 

or quotas, that will encourage private enterprise to engage in the 

development of raw material production both at home and abroad. 

Thank you very much. 

COL. MORGAN: Mr. Chase is ready for your questions, gentle- 

m eno 

Q U E S T I O N :  In 1945 the a l u m i n u m  i n d u s t r y  s e r v e d  n o t i c e  upon 

the s t e e l  i n d u s t r y  and the c o p p e r  i n d u s t r y  tha t  t h e y  w e r e  go ing  to 
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c o m p e t e  f o r  t h e i r  m a r k e t .  Can  you teL1 us to what  ex t en t  the  a l u m i n u m  

i n d u s t r y  h a s  t a k e n  o v e r  any  p a r t  of the  s t e e l  m a r k e t ?  

MR. CHASE:  It h a s  c e r t ~ i u l y  found  m a r k e t s  wh ich  w e r e  f o r m e r l y  

s e r v i c e d  e n t i r e l y  b y  the  s t e e I  i n d u s t r y ,  in  the  t in  c a n  f i e ld ,  f o r  ex-  

a m p l e ;  and s o m e  of the a u t o m o b i l e  p a r t s  h a v e  b e e n  t a k e n  o v e r  by  the  

a l u m i n u m  i n d u s t r y .  I would  s ay  that  t o n n a g e w i s e  the e n c r o a c h m e n t  

h a s  b e e n  v e r y  s m a l l .  

QUESTION:  My q u e s t i o n  c o n c e r n s  the i r o n  o r e  d e p o s i t s  in  

L a b r a d o r .  I am  i n t e r e s t e d  in  knowing  wha t  p e r c e n t a g e  of ou r  i m p o r t s  

f r o m  f o r e i g n  c o u n t r i e s  c o m e  f r o m  L a b r a d o r ,  wha t  the  qua l i t y  of the 

i r o n  o r e  in  that  a r e a  is  in c o m p a r i s o n  wi th  o t h e r  f o r e i g n  i m p o r t s ,  and 

h o w our  p e r c e n t a g e  of i m p o r t s  would  b e  a f f e c t e d  ff our  o v e r s e a s  s u p p l y  

was  cut  off .  

MR.  CHASE:  I would  s a y  that  s o m e w h e r e  b e t w e e n  a t h i r d  and a 

ha l f  of our  to ta l  i m p o r t s  c o m e  f r o m  C a n a d a - - m o s t  of tha t  f r o m  

L a b r a d o r .  

T h e  L a b r a d o r  o r e  wh ich  is  now b e i n g  s h i p p e d  i s  v e r y  s i m i l a r  to 

ou r  L a k e  S u p e r i o r  o r e .  It w i l l  r u n  about  52 1/2  p e r c e n t  i r o n ,  and h a s  

no t  too good a p h y s i c a l  s t r u c t u r e .  

H o w e v e r ,  t h e r e  a r e  p o t e n t i a l i t i e s  in  L a b r a d o r ,  j u s t  as t h e r e  a r e  

in  the L a k e  S u p e r i o r  r e g i o n ,  fo r  the  c o n c e n t r a t i o n  of l o w - g r a d e  t a c o n i t e s .  

T h e r e  is  one  p l a n t  tha t  w i l l  s t a r t  p r o d u c t i o n  th i s  c o m i n g  s p r i n g ,  and 

t h e r e  a r e  two o r  t h r e e  o t h e r s  that  a r e  in  the p i l o t - p l a n t  s t a g e .  
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T h e  L a b r a d o r  d e p o s i t s  a r e  p a r t i c u l a r l y  w e l l  s i t u a t e d  g e o g r a p h i c a l l y  

to s e r v e  bo th  the  e a s t  c o a s t  of the U n i t e d  S t a t e s  and the  E u r o p e a n  

m a r k e t ,  as  w e l l  a s  e n t e r i n g  the  G r e a t  L a k e s  t h rough  the  St. L a w r e n c e  

Seaway .  S t r a t e g i c a l l y  t hey  a r e  in  a m u c h  b e t t e r  p o s i t i o n ,  t h e r e f o r e ,  

than the  L a k e  S u p e r i o r  d e p o s i t s ,  wh ich  h a v e  on ly  the l o w e r  l a k e s  a r e a  

as t h e i r  n a t u r a I  m a r k e t i n g  g r o u n d .  

QUESTION:  I n o t i c e d  f r o m  one  of y o u r  c h a r t s  that  on ly  two p e r c e n t  

of the i r o n  o r e  is  c o n v e r t e d  f r o m  i r o n  to s t e e l  by m e a n s  of  the  oxygen  

p r o c e s s .  My E u r o p e a n  f r i e n d s  teI1 m e  that  t h e r e  is  no c o m p a r i s o n  so  

f a r  as e f f i c i e n c y  is c o n c e r n e d  of th i s  p r o c e s s  wi th  b l a s t  f u r n a c e s  and 

o t h e r  m e a n s  of c o n v e r s i o n .  Why i s  the  s t e e l  i n d u s t r y  u s i n g  th is  p r o c e s s  

so l i t t l e ?  Is  i t  b e c a u s e  of the  c o s t  of oxygen ,  o r  w h y ?  

MR. CHASE:  No.  I th ink  tha t  the  i n d u s t r y  r e c o g n i z e s  that  e f -  

f i c i e n c i e s  c an  be  r e a l i z e d  t h r o u g h  the  u s e  of the  b a s i c  o x y g e n  p r o c e s s .  

H o w e v e r ,  t hey  h a v e  a t r e m e n d o u s  i n v e s t m e n t  in  open  h e a r t h  f u r n a c e s ,  

w h i c h  t h e y  c a n n o t  j u s t  waLk off and abandon .  As  n e w  c a p a c i t y  is  b e i n g  

i n s t a l l e d ,  o r  a s  w o r n - o u t  o p e n  h e a r t h  f u r n a c e s  a r e  b e i n g  r e p l a c e d ,  

the t e n d e n c y  i s  t o w a r d  r e p l a c i n g  t h e m  wi th  the  b a s i c  oxygen  f u r n a c e s .  

A l so ,  a s  I u n d e r s t a n d ,  the b a s i c  o x y g e n  f u r n a c e s  now in u s e  o v e r  

in  E u r o p e  a r e  c o m p a r a t i v e l y  s m a I 1 - - a  h u n d r e d  tons o r  s o m e t h i n g  l i k e  

tha t .  T h e  o n e s  that  a r e  b e i n g  i n s t a l l e d  o v e r  h e r e  a r e  of l a r g e r  c a p a c i t y .  

I b e l i e v e  that  the  K a i s e r  f u r n a c e  is  r a t e d  at about  t h r e e  h u n d r e d  tons  
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a day,  and is  a c t u a l l y  p roduc ing  m o r e  than that ,  and that  G r e a t  L a k e s  

Stee l  Company  is  p l ann ing  one for  e ight  h u n d r e d  tons a day .  It t akes  

a l i t t l e  t ime  to t e c h n i c a l l y  i r o n  out a l l  the w r i n k l e s  when you i n c r e a s e  

the s i z e  of the f u r n a c e  that  m u c h .  And that  a l so ,  I think,  i s  one r e a s o n  

for  the d e l a y .  

QUESTION: M r .  Chase ,  r e f e r e n c e  i s  m a d e  to y o u r  wa t e r  r e q u i r e -  

m e n t s ,  ind ica ted  on the c h a r t ,  I think,  in 1959 as  about 3100 t r i l l i o n  

ga l l ons .  The  ques t ion  is in  two p a r t s .  How m u c h  of th is  to ta l  r e p r e -  

s e n t s  a new w a t e r  r e q u i r e m e n t ,  and how m u c h  i s  r e c i r c u l a t e d  or  r e -  

c ap tu r ed  w a t e r ?  The  second  p a r t  i s ,  What i s  the c u r r e n t  s t a t u s  of the 

s t e e l  i n d u s t r y  in r e f e r e n c e  to ava i !~ble  w a t e r  supp ly?  

MR. CHASE: Let  m e  a n s w e r  the second  one f i r s t .  

The  s t e e l  i n d u s t r y ,  except  in  p a r t i c u l a r  c a s e s ,  such  as K ~ i s e r ' s  

p l an t  in Fon tana ,  h a s  no g r e a t  p r o b l e m  as  r e g a r d s  w a t e r  supp ly .  The  

s t e e l  i n d u s t r y  does  not  n e c e s s a r i l y  have  to have  p u r e  w a t e r .  They  can  

use  pol lu ted  w a t e r  qui te  s a t i s f a c t o r i l y  for  m o s t  p r o c e s s e s .  And they  

do not have  at  the morfient,  and do not  f o r e s e e  in the i m m e d i a t e  fu tu re ,  

any p r o b l e m  with r e g a r d  to w a t e r  supp ly .  

The  p r e s e n t  a v e r a g e  c o n s u m p t i o n  of the s t e e l  i n d u s t r y  i s  about 

31, 000 ga l lons  p e r  ingot  ton. I m a y  have  t he se  f i g u r e s  wrong;  but  I 

u n d e r s t a n d  that,  ff n e c e s s a r y ,  by  r e c i r c u l a t i n g  and r e c o v e r i n g  as  

m u c h  of the w a t e r  as  p o s s i b l e ,  that  f i g u r e  could be r educed  v e r y  
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much--possibly to less than 2, 000 gallons per ingot ton. On the other 

hand, if there is no recirculation, no recovery, it may run as high as 

65,000 gallons per ingot ton. So you've got a very large field in which 

you can economize if you have to. 

QUESTION: I noticed that Brazil is one of the great sources of 

ore. Could you give us a run-down on that area as to national attitude, 

the percent of development, locations, transportation, and so forth? 

MR. CHASE: Yes. Brazil is one of the major iron ore reserves 

in the world. Most of the ore is concentrated in the State of Minas 

Gerais, which is, I would say, about 250 rail miles from a shipping 

port near Rio de Janiero. 

In the past they have exported only the open hearth lump ore. 

Exportations have run as high as two or three or four million tons a 

year--all of this premium-quality ore. They are only now contemplat- 

ing the possibility of exporting a blast furnace product, for which the 

market would be very much greater. 

Brazil itself has a national steel plant, the Volta Redonda plant, 

which consumes a little ore. It is planning another plant near Sao 

Paulo. And there are other small users of iron ore throughout the 

nation. But certainly the domestic requirements are very much below 

the potential of the ore deposits. You may have heard that the Hanna 

Iron and Ore Corporation has recently made an effort to acquire some 
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r e s e r v e s  down  t h e r e  wi th  the thought  of e x p o r t i n g  t h e m .  T h i s  i s  go ing  

to r e q u i r e  p r o b a b l y  a n e w  r a i l r o a d  o r  p o s s i b l y  the r e t r a c k i n g  of the  

p r e s e n t  r a i l r o a d ,  and a n e w  o r e  p o r t .  

B r a z i l  i s  v e r y  d e f i n i t e l y  a p o t e n t i a l  e x p o r t e r  of i r o n  o r e  on a 

m u c h  l a r g e r  s c a l e  than  i t  h a s  b e e n  in the  p a s t .  

T h e r e  a r e  a l s o  o t h e r  i r o n  o r e  d e p o s i t s  in  the  S ta te  of M a t o  G r o s s o  

w h i c h  c o u l d  c o n c e i v a b l y  b e  u s e d  f o r  a s t e e l  i n d u s t r y  in  tha t  s e c t i o n  o r  

e v e n  down in  the A r g e n t i n e .  

Q U E S T I O N :  You m e n t i o n e d  the f a c t  tha t  t h e r e  a r e  c e r t a i n  t a r i f f s  

o r  q u o t a s  on the i m p o r t a t i o n  of r a w  m a t e r i a l s .  Would  you  t e l l  u s  s o m e  

m o r e  abou t  t h a t - - f o r  e x a m p l e ,  who i s  b e h i n d  t h e s e  t a r i f f s ,  o r  h o w  

m u c h  they  a f f ec t  the  p r i c e  of s t e e l  in  d o l l a r s  and c e n t s ,  and  wha t  c a n  

U . S .  S tee l ,  f o r  e x a m p l e ,  o r  t h e  s t e e l  i n d u s t r y  do abou t  i t ?  

M R .  CHASE:  T h e  p r i n c i p a l  t a r i f f s  on s t e e l - m a k i n g  r a w  m a t e r i a l s  

a r e  on n i c k e l  and  f l u o r s p a r .  T h e r e  h a s  b e e n  a c e r t a i n  a m o u n t  of p r o p -  

a g a n d a  to pu t  a t a r i f f  o r  i n c r e a s e  the  t a r i f f  on z i n c .  

A c t u a l l y ,  t h e s e  t a r i f f s  do no t  i n c r e a s e  the  c o s t  of a ton of s t e e l  

v e r y  m u c h .  W h i l e  t he  t a r i f f s  t h e m s e l v e s  a r e  h igh  on an  ad v a l o r e m  

b a s i s ,  the a m o u n t s  u s e d  in  a ton of s t e e l  a r e  so  s m a l l  tha t  i t  h a s  v e r y  

l i t t l e  e f f e c t .  

Wha t  w o u l d  b e  m o s t  d a m a g i n g  to t h e  s t e e l  i n d u s t r y  w o u l d  b e  a 

t a r i f f  on the  m a j o r  r a w  m a t e r i a l s ,  s u c h  as p a r t i c u l a r l y  i r o n  o r e ,  and 

to a l e s s e r  ex ten t ,  m a n g a n e s e .  
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You a s k e d  wha t  the  s t e e l  i n d u s t r y  c a n  do about  t h e m .  I d o n ' t  know 

tha t  it, as  such ,  c a n  do v e r y  m u c h  e x c e p t  to t r y  to e x p l a i n  why  the 

n a t i o n  as  a whole  would  b e n e f i t  i f  t h e s e  t a r i f f s  w e r e  r e d u c e d .  

QUESTION: M r .  C h a s e ,  you  a d v o c a t e d  G o v e r n m e n t  e n c o u r a g e m e n t  

of the i r o n  and s t e e l  i n d u s t r y - - e n c o u r a g e m e n t  wh ich  would  no t  t ake  the 

f o r m  n e c e s s a r i l y  of s u b s i d i e s  o r  q u o t a s  and  t a r i f f s .  T h e  q u e s t i o n  then  

i s ,  In w h a t  w a y  c a n  the G o v e r n m e n t  r e a l l y  c o n t r i b u t e ?  T h r o u g h  a tax 

a d v a n t a g e ?  T h r o u g h  a p r o p e r  a t t i t u d e  on l a b o r  n e g o t i a t i o n s  p e r h a p s ?  

M R .  C HASE :  Wel l ,  s p e c i f i c a l l y  the ones  I m e n t i o n e d - - t h e  m o r e  

a d e q u a t e  d e p l e t i o n  a l l o w a n c e s ,  the  m o r e  a d e q u a t e  d e p r e c i a t i o n  a l l o w -  

a n c e s ;  s o m e  r e a l i z a t i o n  tha t  in  f o r e i g n  o p e r a t i o n s  the  p r o f i t s  s h o u l d n ' t  

b e  t axed  t w i c e .  T h e y  h a v e  s o m e  i n s u r a n c e  now a g a i n s t  p o s s i b l e  e x p r o -  

p r i a t i o n  by  f o r e i g n  g o v e r n m e n t s ,  bu t  tha t  cou ld  be  e x p a n d e d  s o m e w h a t .  

T h a t  i s  the  type  of a s s i s t a n c e  tha t  wouId he lp  v e r y  m u c h .  

QUESTION: So f a r  m o s t  of the d e v e l o p m e n t  of r a w  m a t e r i a l  

a b r o a d  h a s  b e e n  c a r r i e d  out b y  the l a r g e r  A m e r i c a n  s t e e l  c o m p a n i e s ,  

e i t h e r  w o r k i n g  i n d e p e n d e n t l y  o r  in  a s m a l l  c o n s o r t i u m .  I w o n d e r  

w h e r e  th i s  l e a v e s  s o m e  of the s m a l l e r  A m e r i c a n  s t e e l  c o m p a n i e s  in  

the  r a w  m a t e r i a l s  p r o b l e m .  Do the l a r g e r  c o m p a n i e s  o r  t h e s e  c o n -  

s o r t i u m s  s e l l  any  of t h e i r  e x c e s s  i r o n  o r e  to the  s m a l l e r  p r o d u c e r s ?  

O r  u l t i m a t e l y  m i g h t  t h e s e  s m a l l e r  p r o d u c e r s  f ind  t h e m s e l v e s  s q u e e z e d ?  
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MR. CHASE: Wel l ,  that  i s  t r u e - - t h a t  the  m a j o r  d e v e l o p m e n t s  in  

r a w  m a t e r i a l s  p r o d u c t i o n  f a c i l i t i e s  in the  f o r e i g n  f i e l d  h a v e  b e e n  m a d e  

by  the  l a r g e r  c o m p a n i e s ,  p a r t l y  b e c a u s e  of the  v e r y  l a r g e  c a p i t a l  r e -  

q u i r e m e n t s .  But  m o r e  and m o r e  I th ink  t h e r e  is  a t e n d e n c y  fo r  a 

n u m b e r  of s m a l l  c o m p a n i e s  to c o m b i n e  in  a c o n s o r t i u m .  

Now, th is  is  e v i d e n c e d  up in  L a b r a d o r .  S o m e  of the  p r o j e c t s  up 

t h e r e  h a v e  as m a n y  as  four ,  f ive ,  s ix ,  o r  s e v e n ,  o r  e v e n  e igh t  c o m p a n i e s  

c o m b  ined .  

And the  s m a l l e r  c o m p a n i e s  t h e m s e l v e s  s e e m  to be  d i r e c t i n g  t h e i r  

e f f o r t s  t o w a r d  b e c o m i n g  s e l f - s u f f i c i e n t  as r e g a r d s  i r o n  o r e  s u p p l i e s - -  

w h e t h e r  it be  in  s m a l l  p r o p e r t i e s  w h i c h  they  a c q u i r e  a lone  up in  the  

L a k e  S u p e r i o r  d i s t r i c t ,  o r  w h e t h e r  i t  be  in  s o m e  of the l a r g e r  f o r e i g n  

s o u r c e s  of o r e ,  in  w h i c h  they  p a r t i c i p a t e  as  one  of a g r o u p .  But  I do 

not  th ink  that  t h e r e  n e e d  b e  a s q u e e z e  on the  s m a l l  p r o d u c e r s .  

COL.  MORGAN: M r .  C h a s e ,  th is  ha s  b e e n  a v e r y  c o m p r e h e n s i v e  

p i c t u r e  of th is  v e r y  c o m p l i c a t e d  i n d u s t r y .  We a p p r e c i a t e  y o u r  c o m i n g  

h e r e  this  m o r n i n g .  On b e h a l f  of the C o m m a n d a n t ,  I want  to thank  you 

fo r  a v e r y  f ine  p r e s e n t a t i o n .  T h a n k  you .  
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