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wealth Government, to assist in the exploration and development of mineral 
resources. It may not be published in any form or used in a company 
prospectus without the permission in writing of the Director, Bureau of 
MineraI Resources, Geology and Geophysics. 
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0:: Prc~o~s 

H-Iron 

-llildal'2.S 

Wiberg-Sod0rfors 

Strategic-Udy 

Stelling 

P. .,- ( , l' .-.:! ~p~.) J.c 
S->Ccol-l1stioncl 
Lead) 

ByL 

Lnrgo Sc~le 
Pilo'~ Plo.:: 'ce 
(50 nnd 110 tons 
por ~y) 

CC::::3:'cial in 
Suo de::! 
(150,000 tons/year) 

Pilo"1; PIe:.I'",. 
Cc~e=cial pl~~to 

beL~ consicexod. 

Cc:::.:orcinl i..)']. 
C-GJ:....1O.!'lY (2 pIc... ts) 
Spain a:1d Japan 

P-'l O'G PID.:;:r~ L1Il 
S:lOdo!! . 

P'lot PIa t in 
U.S.A. 

Pilot Pl~t in 
&7':;Qsn . 
10 000 t p yeer 
Plf!1!"c in Kc:myc nOt''' 
tao. 

C cw::o::'o i;;u in 
Lexico 
200 &. 500 t nd.. 
Soco. d 500 "/jpd plc.J; 
]?l'oj:Jc-csd, also in 
l.:3:rico . 

Food 

Dry, finoly divic1.sci 
hi ,""~ ,.r:;rnc.3 iron 
0:'; (~~U!Uly 
CC:1C nt:'tltes ) 
Fl"C c co£: s. c:.1C. P. 
~:ill Scels aleo 
usod.. 

S~::J.l 1 u::!p ~ 0::­

pellets of ir",..1 
or,:). 

Ei£:..2 (;~:?C:~ 8i."1"'"er 
o~ !lelIa-co 
6')c1. Fe ~T" ... ••• 'l-J ,-/J . . <0 _~\I "" 

conrso a~ 0 ron~ 

1'-1 ":.0 sill C":1 G-.2C,o 

O~G, titanifcrous 
or3 0"(;0. 

10.1 tZ:::'3.CO ~ h igd 
silica. oros. 

E·XlC.tHo cone 11-
-l;rn.toc . 

Clc.i::':3d E:ui b .. u_ 

fo!: D. wi ele ::'Z:1':;0 

of irO?! C O::"1;8: -~, 

P ar..d 8 oo:-;.t(3:1t 
C~ b3 eo~trolI0d. 
8izo - 1 inch + 
20 cO:3h. 

o':"~-cor w~g.::!o·ti.La 

0:- hO:.:l3.ti -:;00 

Gc:'12"..::.3 to hc.vo a 
hiSh mel-'tiing 
point 0 

Eigh g~£:,C.3 1" 
or'), pcllots 9 
"';Y'~-"""'" .,J-_ ;1"'c" ... _ •• v .... _ - --2 --- .... , 

t:.~ict::J of 2C%­
.J.. inc!!. 

Pro uct; 

Iro:1 Pc\.'dor. 
;:'o.y cor.t~il1 bo-(;t:ocn 
65 & 9C~ ro o D~groe 
0'"1 :1odu'Jtion is 
co~J..;:rellc,b_G • 
Ca::,"Jo::l Fr-oe . 

S7)C::1 --C 80% .1..0~~~ 
_.; ..... 70%rnotcllic 
F-3. 

Pee.. di:."Cct to 
electric fUQ~~neo 
w:b.crc pie :"1'0:.1 

ic p:.'oc:.t:.cod 1-211:;0 
F"..:..... ~e o;? tIOpC:1 

e:,~ t;y~,;ot'. 

h ... ?pon"- noonloz 
.D ~ ,....,~ ., d .,..., 

O.l. ::iCjJ roa.uc:) 1.:00 

Frood fro~ Q~~~0tcd 
slag by cr,,""-3h~!lg o....Yld 
P:.zr:: -~ ic sapo..r::;~ i O:1~ 

ing rocircul&-

irQn hig!:l 
in c3rbol1 . 

Tr3n~od by c~a~~z 
c:.:d ~g.:lot -.0 

8~ :}c=~-~ion 'i:~10 

p::-oc.'.lcts, TO'Gal ['.;) 
95~ a5~j 
lletall::c PI) 9C% 

7C~ 
Sllia:!. 8~ I 

CO'"+'': n''' c! C,..., .... '''on 4 ... ioIl.,.,Y .!.._ iC< - ,OJ c....;,....I. t... _ 

85-95% Reductio. 
obta" edo 

S?c::.[;'3 iro..l1 85% 
rociuc d. 

/ 

r"i[;:l 2::'''t1do c:o 
c~_lb::r~i tu:~o fo~ 

scz'c.p in Electric 
Stceln9.Li::lg f'ur-..:;:l.co. 
Al so co irOi1. p v:1dor 
for pO';'Jd.3r mctcl.-
1 UT'ory-. 

Sacan 
stElol 

Ii' o:!'-:s 10:7 in S 
Q:."lC!. P 1uppol1 m 7 
be usc steel!::! ~.ir'.g. 
Ei [;h S C2. P 1 up~on 
used for blast 
fUl."J.1:2.Ce feed . 

Eig?:l. Grc-ds - open 
h02r~~ or eleC1~io 
fU=Lla e. 

Lo~ ~~dc - blazt 
:f1l.J..---:r.Lc,c o ~ 

KC1.1;:..-a plU:.:-G p:rodu.ct 
U'2:0d :for Co:!pe~ 
prcc.;:i.pitnti o:1. • 
Ser::.:£) iro: CQ;. no\"1 
be irepoTto aho p_r. 

Cho..:rS': hoi iYltc 
EIoc-:;ria S·cool;:u0:in,:. 
~J.l[1CO - S'Ll"~cti·~"'·~ 

for 1?~~~ o:? em all 
scr~p cb.a!'';G 

9)7: Pu.::"O hydro.:;on. G~!1c::.'o.te 
.Jy p~rticl 0::ido.tio21 c:: 
Coke oven or n~tu::-o.l ceO C2:1d 
v::l.tor gas :32ift roc.ction. 

3: 1 t::::rtt::..~o 0:: l:.Jrdr~~\0~ ~ 
c::.rCO::1 r::onm:ic.o . 

75:2- oizt~~c cf ca~~o~ 
c.:. ,:::!:ido c.r.: hye"oy:'l o 

P::..~oc:. cod f:::,o::l cc::o in 

C~.l" ... cncCoou.::::: roQt:'.c::'ng a.,SOJ. t. 
Coke b::"00!3G, a:~thrcei ts 
fL~ 0, cha=o? etc . 

?OD? 1000 F ?recc'-t:'3 500 p .e.it> :To i:-:::;J::'c'V r.:::~n"'.; 
in C-·c,::",o by olirr.in:;~:'o~l of C<:.lI.Z'--:.o rr..in:;r:D.c .. 
P. bc~·;;ch-:procosc. . 3 S·i;a.:,c :?luicliz d bod. 

}- oo:~"~i:'!L.ou!J p::ccc!:!:J ::.~ c \to~ji ~ E:i~t ~~.:~.:- • 
Uni t3 -y, ... ·,70 27 -~cn/b~r cc")" ,.,.j J.-rr r' " .... ' ''1 ... 0"":2) 

-- I ... - ~Jv _-..., -~uo u_""",,,""V;,,,:...~ 

_ oc:'=~::..:..c-~cd ·C~C~'.:l ; i C!:O:' !;2.S :9::\:.(:lucc~. 
~. t:o:1]C~~-:;t:=- _CC~:.! . ?:C~~:;-~ cl::'&:::-y:Y CDC 

c:~~c:3yhoric • 

Oro plus red ... J.;::-..:::.t c.:1d fl~ o=.y bo -x:::::::::;v'd -~·Ou.z;h 
0. diroci; :£'::':"od. :.·ok""',,..'7 2:::'1:1 I"!::'e:r<o t oro is !:o 
C!t .. ~ D!Jt ~ t cc~..?::':/t;O :r-.:c.:::.c"~ic:1 - c=!J=,:::'~::'fj G:1 ~=co 
i'10~7 0-: r::a ..... ~ri::;;... t..:1rOL~ .:il::h ::::.:::. t -~c::::?o:.":::::.;--=--

" 1700 5' . 

Ct..::-'.:: ":-;:l.060US !."Oducing ar-;cn'~ , " 
~dUc in excoss. Gao? oil, 
C~ pul va:rizod coal hoatinz 
or kiln at discharCu end. 

C:J.J:'bo:!l cono::' d::l . 

Solid Carbonc..ccou~ ~tericl 
(Coko brcc~o? cnthracito fines) 
::1i:.:~ with 1 i cozt 0::13. Kiln 
io Ga2 or Oil fired . 

CC:1sic.a!"c..ble ~xcess of 
col-c b::'G9Z0. 

:re ... ·~ing by hot o-i discd 
t;'az ,::"3c!.uctica by hydroG-:m­
Cc.:'oon r::c:1c:s::id.c mi..'l:tur-o 
p:'cducecl by ca:~:;.~ytic s-~oXJ 
:rt,:?c __ :.1..!1S of r-2"G,,:::':\1.l G2.S. 

~igh :?inal -~c:::porc..tw:'0 
al as in crhich IIlt::::0,~::!:1 

S Q...Y!d P fro!!l roc...uc·~a..'1.·~ 
bo 10-:1 . 

E:--.... -=~ c:uc-'..; :"G~ 
::'lu:.czcd ~_: 

-"" "980° ·... - , 0 .... c-_ _. ::OC1..:...:.. ".; a l.n ~::"c ·vY 

f'0::?:l. Lt..':Ppe:~ ~::.c.:;: ''':'':? 
e..'1 :"0, so '~hcso C".:st 

·c:::..s in :r\ ... _~'J\~ '1 , ~\,:.. =-; ~ .-J.j~..J c-S: :icO [:l! lic~ 

=-~;,:,Jt#~" to ~3::0~7 ~.:~ \w"=--:::'..,:1 t2.0~ r02c"~ ·~o !J::-~2.l:.CO 
!::3t:LIic ::.::'c~ o 

S:;voral t::'L:;~ .~:.:::J 

a~d roci:,~ulct0do 
:''T-JCC:''~ ~ Q.l::.r;..~ .~y 0:: Cz..::·::,~::. 

':.\J=-yC:2"::"-~~":: in £:i. :'!. l S'"'QL.7 
(j 

2 00 F. P:rc~c.cs CO:'1t~LO'tla :'11. :>.. I'otrJ.:..7 ..::i~, 
co~mJue2' cv.J:'r-o~"!-~ fi:"vd, c::.3. ::i-:;-;;od ni-;;h ci:: jo-;;:::: 
cion.., le~gth of :...iln f ~ CO2 -~:ro_ of to::::'je~\;::.:t~o. 

Cc~ti~uous p=c :C8 ~~ ~0t~?y fur~ 0 ~i~ 
i.'I1i.;l'o~:t.:::::od via. ~ 03::";-;::2.l 1)i'ov 0 c.:c::::.::>er.:ltt!..c'o 
:roc:..~c-&ic:: ZC!lO 1920-2010°::. .... P e::ld S rJ.:.."O pi 
up by tl:J p::oG.i.:.c-'t; 0 C:?o:r,:::.:~cs a/Ii ctmOGpheI··-C 
p~~sst:..ro • 



IIO[;c:.1.'l1 or fhJ:n."lol 
- il:l ',i~ 

"ie"-';;-11 oy 
'1:c\]e'r"lO 

I~u-IrO::l 

Dimet Stool 

CC~;,j:.."'.o~ ... 1 

8~JO ., C:1 a:.1" 

.' ... 
-> 

u.s. 

O~;.O :?:!.lot 2' _ c..:;..~ 
'n C:,-_2.&. 
33' x 4' ~,-iln. 

1) ~ • .,--­
.:.. _t-.. U 

Pil ot})l C:!:i; 

Pilo'c Plant 
(2 tons / Cl!1,y ) 
200 -~pd pl~1'~ 
hs3 b~Gn cco:~~~ . 

7000. 

EiCh G~:::.d') o:'t. 

oint:):,.."', po_lot:>. 

PoEotir::oJ. C!'o· 

p:,ci'(n.';).~1y hie:'" 
[STade. 

O:"G \I 1 C71 

0021, flu:: [.::-0 

ni=oc. Cl"ld ... J 

r: :'lyb.g 

Hot o::::a ~'lJ ::1 ~ 
rri"'-ad lith 10:7 
-~~z.?or~t~~ cc!:~c 
co.::1 f-i>':.os -tv!: 
p011otizi~g in ~ 
';:)"'11 in3 dJ:.'VJn , 

Lo'=-10 oZ'".:) 

(-10 cO:Jh) 

G ct of '~y~OC:J~l 
pri~c~pc1 ~i=~~cultyQ 

Pilo'~ Pb . .::r~. 
Cc::::~:'"':'icl Plnnt 
Dooic;.-:.o • 

25 t.n.d. Pil .. ~ 
Scala - ~n Go::-~'ly. 

Pilo'~ Ecde in 
!"&aly 

1abo::o:" or" S.::la10 
o.ly. 

?OGs':'b1y Pilot 
Sc,llc. 

SU?c::" ' ig3l g::-.:lCe 
cO:'l:xm:'(i!'ato .... _ 

Oro? Pellote. 
P:;:-eforebly i.:, 
t:;.::::.do 

:':'~'h G::.:::.c..o 
::::::E-;o'~i to 0 

Lt:....r::9 C2'C O~" 
e lC~';3o 

1;:.:..,? 0.:. [:.[;.::1 
J\i::" :'c~ .. :~i"~o 0 

S:;,CY.£,'C iro_ pellets 
7- ,-5; :"Cdt:C:;H:. 

pig iZ'o~. 

:..: Itr2l'! piG" i1.'ol1-
?' { Gc.rbo;-~. 

Ir .1 pC'.:d.8::- b:ci C:i..:3'G­
"v9rl wb.OT;. ho·t -
90 - 95% l"Ccluco'. 

C8:'l 

t.::9 C:."'".:::'..~"l;J..l by 
n _, .• Ij~~::'c E:O:9:l2:~"tiOll). 
~':,d .... . ~t""'~ "T ........ //0 - --- ~_I".o. ...... O 

-r .. ~_" ... _ ..... 1.1_-

• 

or ... 0:10 

U::::e 

8'210\10_ - u20d 
fJ'~8e1 r: .... k.:.:cl.:!: ir:. 
cl(;ot:i.~ic :u::':!::.c 
U.S~ - ll:::JC>. fo:::­
pO\7do::, 

.P;ny of ·~hc 

iro:'1 usoe g 

k:.y or tho uS11.:!.1 
pig iron uses. 

S-!;colmcl{ing .," 
feed. 

s-~ e1 
1 ad. 

.' 

.. 

Eoc:.dy for ~~1 
cC:::::J::·~:elly G 

S·::Gel~b.5 ·'1:1 

::: act ..:.. & J~:.o::-
hOQl7Gh I·~.;I~C!cos end. 
c,G C oola!!·::; ':':'1 
Conv-ortG::'~' 

s-t ol::w.2dng • 

c:.' cl...!lJ.'c J~ r::r~:.: 
and 0:::;'0. ~:ill1}::) :;L 

< 13" by oc::!buotio::: 0:' CO 
-:::=:O_Ll Ga.. 

,,-,0.1 g:'\::'c!j 

ot~c::::d. Pro:iu.ci; cha:::,.:;v 
r:rub:'.oI'O:od C!'0 0100",;:,"'':'0 

f'l.:':'''l1C:.oo • 

'~O 

J.:~-ro(luctic.1 of 
~ a rot cry k':'ln 
eloc"'lil"':"c f'J,.I':,~co 
r'l 1900\.1" 

hot penoto 
hoato':: - J' 
Cuceo. 

1 ru..... . 4. 

8S;~ Eyclro.::;G::l :"~G2.uci~g e:;:s . 
:~~~Gura1 gas f'o~ r', 00'"ti!13_ 

Rcc:t.xri !1g' G~o is a !':1i::t:.'..... 
.h~r~O[;cn, c;::.~OC::l t1CI10~::"b 

e...'1d. ni t!' ~(j:h lhrc ... l::.'cl [:~~ 
or oil fo::, h:;.::.':';i':~8'\l c.::r! 
='''.J :i:;,~i~g g:ls ~~lU?CO-~~::'0 • 

Rociu.c:.ng gao 70)1; carbcr.l 
noncxide, 26% hyd:~~n. 

/,,]::;-Zor::r:.-oJ. l~o.tu:r·cl C2.~, 
C :CO ov l!,::;';lS or rosic~cl 
[,"3.3. 

LCLv.ction by hyd.:..'o':::''0!1 
proJ.uced :frc:r. _£';ti..'.1.~cJ. cac. 

Elvc'~ric :h::;::;~ir!e \ii'~~ 
1'00.'l.lCilio:l by t.3thzl'le ~ 

G-25r':'il ~:C~2\. ... C::"'wo -Lor ::~ 
C-:''t::.c "iCl: p 2!::'ocltlCar C"2.~ :io:!." 
!"'o ~:,tv :':;'1 • ., 

.? 

~ .. \.~. l:!.:::: ::v c:!.cl't:.C: c~J~~c-:c _ :..~~ c~~=--=.::ov \...: .. .:. 
Cl[:.~2 ~::.:,t cticl:~.;· c-:l :".!""!~ :?c~::c.-~:'c:: ::""'''1 
~:.~~ C.~lO:'C.9d. by fir~:.C· _..:,-;!-c..: ~ .... ~. 

5C-? % )_~-TJC:~tic:1 c= -!J:~o-~:J t?lyta':'::G~ c:~! 

... ~­---.. -

a::':-:-~ ..... ~1:';'lg lJ~C~:'1_3 " :?~~22 Cl:t:~c~io~,:: _ ti::..:;, 
C,...--;c1 s:'c,'; 60y2.,:,~~"~io:'! c.;:::: c~Ju~ir:od ::..n 
cc:~r-un":;iorJ.:J,l e oct~ic ~.:lE.C • 

fl :.riCiscd b~c. ='Oac-:;o_·, f:.:. ... .::~~ ";;0 ~..;O .. c!: .... :'l to .]0. 
cOA duc"·ic· o"/.,~-n';·~-;; A... __ ,_,'."."", c,.-.:l~-'···o"" ;I I --~ \1_... '1..iv~...J..-____ • VJ"" __ *'--..J.,.j """_~\,t __ ...J 

1300 F 15-25 pos.io ?_~=~~ • 

r. "'1"""'''''­__ --v .~. ___ J 

M.-.-~ ...... "_-"-. _ ...... _.=-v __ "'_..., 

---,J ..... _--, 

~::1.\::c·t; p:,"c::'::C'~iO:1 0-= 
7inic:::l ~_ ctc..ol l:o:.ild 

~~cc:. ~:~:! ~ui-~_-.... :" 
~0_::1n.:::J c.co-...:~ ..'~"._ .:(;C 

.'" --'" .... _...;_0 

ft=c3CC, 
cool'd i.. 

S]C!13~ il~O!'! dis~:':'_:.~~': C"~ • c-~ .. ;c.~, 
:~Oclt:.C:!.:1~; ·~:'::C=J~d:""'"':; l.~:?o=~ -=...S .. ~ .. 

E,:){;G:::Y }:i.l:'l l):'''C;J':~G - !:l~2,'::l '-c~~=:;c c-? r_'::'~~-~::c __ 
c ..... -~:!.il':Cc..J L0-Jal Ol)~'::::''l'';u b::l"~.:.d c.":'C2..::J:.:'; 0"':: z:" - "j.:;,-.J"-' 

::=:.r..::·J"~itG, r:~"~l~() c.:.~a. O=::72'u!l Qm-r.:::;": .. ~ - :;o·G-!~::,,' 

diff:.o~-~i03 yri-0.2 hi~-,:~ C?G:.~:;~:..:.:~ tc:::?~~\.::~~~ 8 
c-:.~ :.~~~~~;;.c-~c:"4i,:;:; II 

B::tc::-:::.clly ->~02.·~ocl :.:':Jc.c-::; ·.;::~i :.~::cycli::'l..:;' [~..):;. 
cool~"l6 cpc~'!.s~ i:ro:2 Qic~!:~~~-,:' :~"c:.J. 1:~'~-~ '::": 0:: 
Sll2::-t a 

!-.-.2 __ c::':':J·'~c:: ::~-"-~3 c::-c.:.;::.: ... -=-=-y b~ .. -:;c:: 
Bu :..:.'):-",:.:) colic ~"1 ..... ::':::';-~"""::<J :.. .. ..:;:. .:: .. ~c:..-'~:. ~~"~'-:.: .. 

~ "') .. --




