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3  0 M ti  A H Y 

At ti j present time,   iron  is produced  by  the electrical method 
(biast-furnace Ironmaking) arc" by direct red-ictior.  (n-ini-plants).      The 
blast furnace will undoubtedly remain the canic proceeding unit for 
the primary production of j.ro;i  for a long time,   especially in those 
countries which htve available  large supplie« oí" coal,  particularly the 
coking varieties. 

Success in the use of formed metallurgical coki; ha» also contrib- 
uted to  the paramount rol^ of bLast-furnace production. 

The Soviet Union rtandr first anong the advanced iron and steel 
producing nation»? in terire of the level of blact-furnare production. 
The excellent operating charecterisUcr; of Soviet blast furnaces are 
the result of the use of agglomerated raw materials {100$ sinter and 
pellets in the ore portion of the burden), the lowered fines content 
in the burden, the increased concentration of iron in the agglomerated 
raw material,  and the improved stability of its composition. 

Substantially more efficient: blast-furnace operations have been 
made possible as a result of the radical restructuring of the reduction 
gases in the furnace brought about by the injection of mixtures con- 
taining carbon and hydrogen  (in  the gaseous,   liquid,  and solid states) 
together with the oxygen enrichment of the blast,   increases in ¿last 
temperature, and the uce of higher top-gas pressures. 

Combined blowing (the joint use of natural gas and oxygen- 
enriched blast) has become standard practice in Soviet blast-furnace 
production.      A smgJUiijlÇ_t<^hnology involving an increase in the oxygen 
concentration in the blast to yj per cent and above has been perfected 
and successfully teated.      Fuel oil and coal dust are being employed as 
injectante at a number of plants. 

Iron quality is bein^ upgraded through improvements in the 
uniformity and stability of coke and other ourden material*»,   the use 
of better ßlagging conditions,  the introduction of automatic tempera- 
ture control  in the fuma.-je and of au town tic control of the smelting 
operation, and the application of synthetic slags and desulphuriser» 
for processing outside the furnace. 

The advances recorded  in recent yearn in burden preparation and 
in continuously improving smelting techniques have provided the impetus 
for the construction of larger and better designed blast furnaces. 
Maximum blast-furnace capacity  in the 
of 5,000 *H capacity are being built. 

The Soviet Union has achieved a 
blast-furnace production and is ready 
area with interested countries. 

USSR is 3,200 sHi  however, furnace« 

very high level of progress in 
and able to co-operate in this 
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espite th. growing uso of plastics and other synthetics,  steel 

contino., to be one of those trials whose rate of consumption is 
rxsin* rapidly.   Asking the m .rowth rate (%? per cent) a8 ^ ^ 
last twenty yearB, hy mo the WQr]d Q^ Qf ^ ^ ^ ^^ 

Bomo 1,700 million tonr.es,  uB opposed to 570 million tomes in 1969. 

The basic method for the initial stage in the production of iron 

and steel at the present time i. the blast-furnace process.    I„ addition, 

techniques for obtaining iron directly have been developed for «re 

than a hundred years.    Seoauso of its high productivity and low fuel 

consumption, the blast furnac* has been able, over the last twenty yesrs 

or so, to withstand coapotition fro» other »etal-aaking aethods, debite 

reports that it vas v.rtuaHy being overtaken by the new direct-reduction 

processes.   Nevertheless,  the dominance   of the blast furnace is„ow in 

jeopardy because ,f a shortage of coking coal.    If one considers the pi«» 

«ads for the expansion of iron a i steel productior throughout the world, 

the ooKing.coal situation must be x-eg«*^ M critical.   Even if coke 

consumption is reduced to 270 kg per tonne of pig iron, by 1990 about 

440 million toanes of cokxng coal a year will be required if 90 per cent 

cf the total output of steel i. to be produced fro. liquid iron - and 

this is on the asauaption that 35 per cent of the total coke requirent 

will be replaced bytuyer« injection of a liquid, gaseous.or solid fuel 

utUUed at 100 per cent of its theoretical efficiency.    Given this 

rate of consumption, the known coking-coal reserves will last for not 

««ich more than twenty-five years.   For thi3 reason, direct-reduction 

procede are the subject of far wider attention now than formerly, and, 

although on a number of points there is no consensus among expert, regarding 

the prospects for the development of ferrous metallurgy over the 

next decade, mst of them nevertheless concur that in the near future direct- 

reduction «quipacnt will be in a «ore favourable position than has hitherto 
been the case, 
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Ar. u   -oncequence,   two trenrl^   .iu        4. 

production - the t-udit,onÄ-(        , *    "P"lnüfí +& e'lrt ln ^-" und stael 

and new tochniquoa wiH v   „       , «tairai  and  furlh^ improved 
i   —  m.t   Je   ctt-velopcl.     0.1    ehr   oro   h..•*      i 

producán* .ron  :.,  ìar^ ,. ,      .        '"' ^ »"«^   ^-scale riant, 

»WT« oo„Vi.rtOJ!, (t|li,  •   't   "-•  'Vi  .'TIIKT^V to supply 

•»»« with. c^lty,,.. ^„T^, rt "wi,,ij "" * •*r ^ 

Jf*thortneUaa    considerine +, » 

it can he cMd that w h>.113r   r              ""   *          " °* ,1Í refit Ir0i1 ^oduu: _, 

i" the  xnitial product^ 0« tr;. ^.'/l       "^ ^'^ '^- "->* 

•ountnee wlu-re large OÍ)ll «¡.9r_„ . ,   .   .  ^u,,,^- 

,";°.in th«i«* «•-/.«. r,,,, ,,w ,,tn,:;;.: a"re
(
tta- th• 

USSR i, „pectei to í;avc , „,,„ . . 'r"-ur •""»'niotior, in „,„ 

iron per „„. ^ '' °f "<> l» ".«M.-,,«» to,,»,, „, 

«th respect to í lua,|,„ of , 

«iM» .4,^ t„„ ^ „.J \ •       *"*"* "6»"'<» »-* «»tri« h,.,., 
üf lron »era produced.   Thu be.,t '  "" *    "'   *'1»  b9'-> »iUion tormes 

nulphur content of 0.01Ö ps,r   .., t ' ""^ °f lron ^ ^*-h-   • 

». ^     % «C-Jlomornte and p3'l„tH  ,„  - HI* 
bw««i),  rciuctxori of the rr.„  ,.   t    t 

th° 1rm~ore P*rt of th* 

concentrano» iB tne , ^    l" "' " tííe *»**. incru^n^ th. iron 
"í'ui.  T3W material   ta ^F  ••o 

additives containing   - rtDn -^ "  Cent»   ^«-tion uf 

or a rational «.«it  technology. '  ^ +he *vlic«ion 

Planned far 1975| ^ fhjjj f.^^ ^ •» -   ^ ,o Älilon torm. IB 

the period 1^8^1990.    At  the"-*r^   r     '^ "^ "^ ^^^^^jr in 

of iron.    The ^^ d, ;  j; ; Wil1  f^U to 320.350 k^ p.P tonm 

» t.. ^H wlll taico PUce a— - iAT^Llï1^^- >"*»**« 



0)     A l'rtí : ! í :.-. I   x jfjp . 0. ;i ;:n .,.¡ 
" .1. ! i, c *i   <• 11 - ""   carior    < or molting (by   «•¡•.••ite- 

^anuio^tric ....rapo.-^:,„.(   .„,     .....       ''  "'"•'"   "" . "" *'"'   ^'^'" :,i   "aì 

far nettar p-ar  jv ,.-;.-,,       .   ,.      .  '       ',i'¡M;'-' '•lt;!    '*•)»   Uu*    u-j-m«. 

(?;    A  Pu^t^.ra,  ,,iarvr,.  ln  u, ...... ,/r 

the applet ion uf 30mt^ d  bla3tiii., „Ui ,. ^ ~ ' ' '   '^^   '— '"•«#. 

containing c.-rbon    h„ri,f       ». "        ^iUJ»a,lu  •oli'i ^tlw 

the aelt of reduction  ~ ~      > thrc^ th® U8« i« reduci!.,n Srteoa ftoated  tn a „^   .^^^ 

(3) laprovwwnt or  the qttallty of ^  , ^ 

(4) Tim üon^fuo^iun /«irt citr,*.. i   * 

*~ *-* o,„Ur of 3000 tr :i:r,iuofl of lar"wa" 

^UE^^v^ the. prrn.Va^on of^^^^,,, 

íh«- WWan(r siiort.ure of ¡-okin*- r-,*i 
u. u« „ „tllUlirw or for,oJ •   - ;   "-- —, f„.u_ atUBtii. on 

A mothod Uè U«cn .u-vaior   K  * ¡„.  r.,,k  „ 
«*• - the  i,.K    aa^o,i     • Pro-iwcUon of fomed 

application,    â Maat-Mn,*- rt -        - ^        *•*»•*" •* 

4.3 Per cent. ^ ** ^ P-l»ct;v,tf roB. * 

fher* al«, ^p,,ar3 t    , 
&&s*»d »r   r       , '       *ft  U1 th^ *"- ef    tiurdon      sbirri il m 

^•pwmi»it  mi fi»«*      o *»•*»»»or.  lo r^bon,  an tror^or, 

* ., -vrta^jrj Oc-fìam.^ i^  tu*- 'um- it.•-,••- 
of tin». 1/1   >i.   v "   >   i**'ü*t#   i^.cjHi»' 

5f   tf*.   8»«lt# ' ir'    l*'-    **•'*-*>•< TÍU0   COrxJitlOfi» 



p^p.-t"a»iOTi    now *ri -à, .   .!   lU.c  w. , .   t>-   -..^IOV-L nyir.i.y  ttaro^h procedure, 

whiih  ar.,-   ür.-^y  f. ri ci   a- ì f.y»n L, .-«•. 

One of the  <o-y  tnr,^   -w    i:,    r^-r^ .m-r^i.^   Uia  irar, e »t.t.nt 

in  the  mot-or,  r,-tior:   ,f  th« -„^ì-v, <hro**   tris Den*, fi ci ari on of mined 

and oaditel   5r,,    A,,,-^^ 'o  «..,,,, tupped  by the  Institute of Fterrou. 

Metallurg ( 03311), ;,ore„¡-J.,,,, lh,   t „.., ecr.Unt   x„ the  a«!«,»^ ^  1 per ^ 

romilts in * :-0 Htìl   •, •    ir.^.-us-   m bi;,H~ furnace productivity and a 1.6 

par ceni drop   ir, the coking rar.". 

Oi.*n the   ^«irtftrce or a tht.-.»r-tti ..^;3- porc» bit,  Hait to oro and 

eommttzU «nri.Jim.nt,  *   furtb, -  :*dip upturn in the   iron content in MM*. 

fltrnnoo r« matoti», ,.„ be «whir** tnrou^h .uUxlix.t-.un of the mmUtiml. 

This technique   ¿« ik.u b«is Vp)ir.j  !n   Ihe &vlet u^^ 

an imperta twri in   VHM-muz r. rial preparation i <i   -,t.*biUMtitm of 

th. chemical and ¿ram.ly.ut-.xc -.oaipo.ition of tho atfglj.»rate wd pelltt». 

ly >tMd.nliiir* t»v   iror.  or« mrt   etnemrrvt..,  H fu¡ bf. po^i.i. tu 

k.*p the fluctuât,.,, .„ ^n c^nt.-.M,or, »uhi,» tfc, P1I¥J. of ± 0.Î ^r o.nt. 

Mutilili   th« rmac   time«  Nnou,  »^c »ill   h*y,  fc,.»  t«*** «t   ÚÍ  %«• 

wwtityH a«glo.jcr.*t* fulls f: i^-lu.--   ,   c,i,.d hi *Wtr-M~»w        i 
'  c'-a »A^Tb-Ptreii^tn *gfilem.r.t# vitti 

»*•€* UN« of ,«t «or« w. ?> •»   und * fiiwa cont.ttt   (^ m«) af not ¡ 

•»»Pe thrji 5-9 por r.í-nt» 

ifc^aaP^it^QK oí  t»..   r*iU3ttor» panasi   ir   the  fyp^ 

Ö* Of the»  «tin »Vv of tcduri^ coks      rat.* WMI  I «provin* «Mitin« 

•ffleienfjr l3  th^-v-ii tho  ir-cl«^,  of v4Jlû^ ^jitlwt. in ti„ Mft8%f 

«àie* «th,r »iv-r ;*».  ^ort^, of t*  rea* U*n fÄ._; ift thf! ^„^ 

«rf ti*, cat iic»rt tr,  ä3#^ al- dlf .rt ^^ (oww mtfc ^^ 

«A. and hc-ao-i   r«!u,t,or, ,...,.),   3I.  ur,,tly „^   , ^ ^^ of ^ ^ 

4MBP01PI*   $.f.-l tir» *   ,ii''   ic   .,..,      i. . j       i 
*-     •      v   <«i-T.i.^   n«?  ca^»»rtti(>t, af th o f..  jn 

ta.  fumaci« %n,i   by di r*•••••.'! w   »»,',.. „, »».^     .„ , 
"r -"-     ••?-*-* V   tftr   .,.:*«    l¥W„   (voter   f»lB,   MMtt 

(¿Wl-oU)t   t.rf    •«a.u'-^.a    •Ä-,,,vH:ir,.irr), 



Combinad bl'i^ir;; - f' .t   is    *h "f" natura'.   p>r  Weiher wi*h  un 

t-li:-.ed    satx-  of 3uvi;:t  blast. <Myrgen-%ariched «last  - has bacca »,  .. 

furnace operation. 

Wh«n naturai **. w>, u.e¿ ¡4¡w,,f   „,.   ^   (che d^„tf  Jf .^ 

miuction of iron fro* forrou» o,id») drappi   fra« 5©-*> per o0nt   to 

3&-J5 jwr   .ont;     tius * *r ^corn^u*!  by a r«duoiion A„ th« cor« rat« 

** 15~?0 p.r 3«nt and   m  inerme in productivity by ^ per <:,r.t- 

Qqrff»i>-unrichaM»nt of tre bjagrt    with tk« »3«, ...^ oicMTT-,  with ti»e naturia-gas rat«  appropri at fjly 
iaar«a.«4(  i„«da to «Wr. higm-r pwf.mwi fi^ur*«;.    Increasing th 

•**» content  in fchs bla* by 1 p»r cent  in«««,,  fu/tmctJ prodüetivity 

* 2.0-2.5 per o«i, miU tkc addition of I B
3 of neural gag will «*w 

0.<M.Ok^ of cote,.    A teehruHoficai P«0.M dev^loptd by fcv.«t wtwl^.t« 

for rwung a felaat furnac, „ith a JQ-,>«r~c*nt oWn bia8i ^ the wwij|t# 

«te tf „Marni gar hM ^, lt ^¿^ t0 ^.^ ^^^ ^^ ^ 

Î.0 to»*./* /daar «*   cok,   „it. of 43O k^torme of ir«n «it« » ir«, 

<*m%mt in tJw or# portion of tht Imrámn of »bout 53 p*r c^t, 

f*. imê *». .«visee  a ««it.^ pn>Wl.M mi%k ihm oiyfW1 ^^ 

i« th. bla« iaCr«a^ to 35 par o«t m* »re «Mah h« b.«a 4rt«,iwl| 

«nd wsct^falijr t«.t*d «rfar »¿».i corditi«.,   fh* a3Q of tMt 

t.clfcMkvie.1 «d^a „„at, in . .i(pilit0Jllt mmUcfì in ihñ emt 9t %u 

lron( 

th« lar«« i»tw*i^pi» M«m» m th« U3t¿i Uvr i** %9 lfc# „t^,, 

••• 9f tul« «»euro« M * ertisi f ibfitttat« f0r fcU.t-fuimac« joke. 

»••I* *»i pr**l0« «bo* «*« con« zm* cmim m «vm mm affici«* 
«l**Ut«f for eoir«.   A ^olal fM|^ gf t(w ^ Qf ^ ^ jw||u ^ 

iti co«|K>«iUC»» - 6043 par cant Mr«**», ^ ^5-28 r*r e*nt mthmm - 

•hiefc j«.tifi«. ita Mm T9gmMm m fmrtiH* oor»Wrt«4 nrtural !«».. 

% «rtn« «f tb« pr,B«nc« ef ?5-26 p«, s#flt ^tto,,,  cofce c« c* W «^i 

M m or4in*ry biaat additiv;    ho^v#P| b#fjmttm of it6 Uifc ^^^ 

ornimi it c« b* injtct«! into tb„ flirnilC8 LB tu ^^^ eonwrt-d 

CM («Jt« CM wlm t»chiuo*l oVf««).    fc^ftti. söndwctad in %k* Sew,t Obi«« 
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»nth half the natural e-iC  injectât   replaced by the equivalent quantity 

of coke ga;; have demonstrated that   this resultr in a 3.4  pei   cent inerme i 

productivity coupled with a Ì.2 Per cent daervnse in the coding rate.    An 

even mom  rtrikinf? effect w ] ]. hu  ^chi^d if cok,- gar, ana oxy-on are 

usad  together,   and also if hc.ttcd «lco ^ is inJccLd.     Coke ^ can be 

heated to 700-S00°C without the  separation of carhon Mack,   in.uxs to the 

prenence *n the gao of relatively sibili amount« of «ethane and th« high 

content of hydroçon,   the prince of whioh inhibit* ¡ho CH    thermal 

dJasooiatiftn «action,    fne Soviet Union is at pre««,;  building an apparatus 

for the injection into a high-c.ipacity blaet  fuiwe of heated coke /-as 

»ith the blast  simultaneously o^n-en;úched  to  JO per cent.    Calculations 

indicate th%t this will „cult in a productivity of ever 2.0 tonnen/m3/*^ 

and a reduction in the „king rat« by 100 kg Prr tonne of iron. 

Theoretical rtudiea and individual testameita have aleo demonstrated 

the high ¿agree of efficiency to be gained through the U6o of,    converted 

«a« obtained by oxidi.ing natural ,-aa to CO and H„ in special equipment 

(converter,) and h«ated to a high temperature,    hlgh-tcerature top gas 

previously pureed of (X>2 ** H?0;    ^ heated reduction gaaas obtained in 

other way,.    By way of example,   a     cedrate .eduction of 95 kg per tonne 

of .ron and reduction in the ray natural-g« rat, of 100 ¿ per tonne of iro, 

have bee« achieved i„ the a,vi,t U don by injection „f convertí gas 
obtained fro» a «ixtura of top gM| riatural rM|aftd „^ p heuted 

to 1,800 C. 

hem, of a number of technical difficulties, the injection of heated 
redueinggawNi has not yet paouad Hpvonrf th» .+ „.-, „*• •       .   , '     *'*JW,*i- .eyona the stage of experimental testing. 
*mrth.l.ae,  the uae of these gase, in biaat-fumaca production is ao 
affective that there x. ew,y „aaon ,0 look fQni^ %Q ^ introducUoft 

Of thi« technology in th6 wr^ m^r future. 

Together with the uso of gaaeous additives for the partial replacent 

of co*.,   Uquid-fael lotion has also become quite comaon.    The theoretical 

principlea behind ta« use u" ll<md hydrocarbons are somewhat different 
fro. ta*ae relating to natural ga„.    This iB e3tpUined by t||e difftMpmit 

carwtchydrogen weight ratio,    in natural p. it i. 3f   and  in »azut,  f. 

Cfcn^uentiy, when aa,ut  i. w,   the asount of hydrogen in the gas «ill  be 
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lower and the cok«, t,wilig Win d^-nd bütíl on Ul(; d ; ^ Babatu,jtiim of 

masut carbon for cok; c;-o~ (^;.,i,) -^ - ,, on the aef;rea,;f! in 41ri,ct 

reduction (rd).     ;áquid  fuel  ,m   a,0 b, ,^d  io ^   ¿ ^^ ^ ^^ 

Mart enrichment  Bi.oe h,,t  i,  lC)»t ao the i^rooarbon, decompose and, 

consequently,   tJjy tuyer« ha«rti; temperature wiii   bo   iowerod. 

Mazut injection into blast  furnace., in the 'JSSR began as early as 

I960, and by 1964 ihi« additive was in u,:e at ,0 furna.ee in tiie Urals. 

However,  after natural gas was brought to this r«gion, »sut consumption 

in blut furnaces dropped off and at In. present time this product i„ 
being usad at  f«w¿ir furnaoes. 

Soviet bìafct-furnacL experience enowa that mazut  in an extremely 

efficient substituto for coks, particularly when guU«oux additivea are 

not available.    Reliable doaigne h»ve been dovelopod for mazut injection 

•quipwnt, and. a blast-furnace operating procedure In» been worked out 

for the addition of mazut both to an atnoophrvic blaet and to a blast 
enriched by oxygen. 

The difference in furnace performance achieved through «aaut inaction 

depend* on the specific coalition, - the «msut consumption rate,  chacea 

in Mart temperature and humidity,  and BO on.    At one blast furnace in the 

üralE the injection of 95 k* of masut per tenne of iron resulted in a 

drop in 'he   coke   rate of 15.7    w cent (l52 kg/tr me of iron) and an 

increaae in productivity of 6.8 par can« ;    the replacement ratio waa 1.6 kg 
of coke to 1 kg of mazut. 

The delivery of pulverised coal to the furnace hearth 10 another 

effective «cans of economizing on coke, primarily through the direct «in- 

stitution of the. carbon of the add. Uve for the carbon of the coke.   With 

this «ethod, the degroe of direct reduction romaine at virtually the same 

level.   Theoretical research ha8 shown tha. coal-dust inject,on can be a 

means of aaving ooke throughout tho entire r   variation range, even *hon 
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opportorùtie«  rJr ,ff,otn,T,,.nc--  tu.*«,*   ,,   ,.,vrc,  ,„ the ^iuol^u 

partial of  tu,   ;*• »,*-..,   bl,.n   ,.,U:ly  .xhnuf^a.     •!,,.,  lifr;it  0ji tnc quûnU, 

of  fuel  injected woul.l e,-m  >,>  b,  •..,>   mtrur/rurf  of mj-unr^ s*c  pura,:,   UH 

by   tl.o   bmücx.  ••olußL.,   Mr-üvonr.rv;   ':,..   rt;rr;]„e   ff0,u jperaUa¿ evun]yf   ^ , 

also  the i».»8Ri».iiit.y of ^r.ryir,.-  lar-c an.ounlP cf  pul ver» ^-i  r.oai   ,n 

"tlC    3.ÌTIlÌtf>(l    SDc'Oi     Oi'   ! h,      >>' •,'•!     Pi,    , - ,.      t      „        i ^ *^       •   °-    *"'     *,ia-f-    ÍU,J;.;.Ci- ':    OjU;i ! Su ri/í   í.J'Vl.      Qoai-d:u;t • fue i 

can thuR b,   BUccePBi-olly  ureci bath u^r p•-. nt  oparatir* cordi tLonr. 

W   ,r:  tho   future when c^-.  prompt: en «i),  fc •  considerably curvile!. 

Äperieii.:,.  in  bi ^.-furoac-, operai ion  ::*owa that   various tóil ^adea can 

be ucci lor injection (Icwo,*,   hi^aan,  nxgh-votatil e),      whil,., other 

conditions b,ir* «,ua!,  higher replace r.tioe are achieved  oy injocUn« 

low-aûh,  hiffh-carbo« coals.    Simoltoncousl/ with the injection of the coal, 

nata,al gas «ay alno bo f«a in,   rialti,« in additional coke oco,,«,,,. 

To compiate for th, lowWl t^rc hoartu temporature, when coal ir 

injected the blast may b, enr^h-d with ,,Wnf  thereby   :o«tributin£ to 

i «proveí furnace proludivi f,y, 

^Must  fVl   ip »»'"»'"dicaJly usci at a ,uWbcr of the blwt  furnace, 
in th» Soviet Umori ftr. tfcn proserà time. 

The Soviet Urn on h« now dani^d  »d «erfectod an industrial  pn-nmiti- 

ayt« for tho Ration   ,f «oal-^aat   fuel i „ta M.-.M  furnacea wnich offer. 

a lach degree  of rollati i i ijr íin4 lif„ formi ty,   .,,th with r.rpoct  to tin» and 

to distribution arcuai tho oirc*,icr*„e ,f th* furnace,  .ver a wxde ,«n^ 

of flow rateo.    Jt   „ our opinio».  th,t drv.-iop^m  of tmr dnai^ 0J>enr ^ 

very favuuraale proteo-   for rople-ün* r,aroa coke by infamavo ,oal. 

The wed-»«;« r.f tho Soviet Umor,  in perf,ctmg^lUn* procaces 

involving tí,.,  in.jo,ti.on of a variety of additiven umn^tionaM/ put it 

in a i7ood position to i.nd .„^.anae  (on th« bafUf; of rocipro^l  adyntaa.) 

to developing „«I other country  ifl the ^ai.itio» of ^p^nt ^ th* 

application of blB=t-fWe tecleos, Lnvoivir.ff th* inaction of natuml 
^a8, li^d arid ,»Uá m. i Wlth ,M atBKieph,rif: ,l(,e.  ^ with % ülm% 

ovgMHenrichHd t, 3, p(J, ow,t  ^ Blïr0f   for lhe ^^ Qf ^^^.^ ^ 

».Aniant ial  ration i„  coke     r;i^,   and aai xnc^aae xn f««act. prodactivit 

coupled with  l«w:r produr.tlon costf for iron. 

•Matt 



One  offtrüivc   tíftin.r¡u,    f,M   h'-li.n^ dow<  t.v:   c ,f,       r*';*   15   \Y,>-  u.-,     of 

a hitfh-tomporature  blast.    Toe bUst  h.-at   .,<•  i200-i>;o°C acmov*!  --it   th..» 

present  ti te do-.-r. not   .-on^itut*      ünut,   val   b.r   *-fí   cunt  », t-h-at^r 4e£u*n 

and   the use of high-quv i ty rH.-anory aatenu:-   tt   rw b* ¿rort-^el to 

1400-1500°C.     ft  n  ¡fti-rtan-, to not*- ta;.: ,  wi tr.  lean   • .,/<:    r.tes and 

the une of oxy-on-mncKM  »¿arte,   th.; .«,. xnf of hunt  carried into  tho  furnace 

I    by  the hoaU.d blast drop;;,   ^caatí.- of the c-ncid--ahU  redaction in the 

volume of blaol per ton of pi¿.    For this  »-ejson,  heating the ^cjn 

Uaet additivù: iB tod.^y of growing importer-. 

The blast-furnace procese nan he intensified by 1 iwreifù-ur the 

pressure of the ijaees m the w.rtary* area of the  ramaee, which result« in 

a contraction of tho volume .JKI a Lmmrkiég 01  ta« epetìi ,x<  which thés« 

gases travol and oréate« the nectary conditionc for increati»; **»• 

blowing   r*t.i ami the quantity of car um burned at the lane«,    UntNr 

plant conditions,  increasing the pretore  by 0.1   fíWCm  ¿tsoaphare yields 

a 1 per cent increase  in productivity.    In the VZSli virtually *U blaet 

furnace* oporat« «iti» ntepied-up presure m the w,ricins ohatóer,  the 

maxi eu« top-ga;; j.-a^u -o buing ?,0 t-*u,-e *t no .spheres»    Pians for a nuaèer 

of furnace« rail   for a topeas proe.mre a    ?,«> s<wce at «asperee. 

Improving Iron ft^ìi t)f 

Unie,  *>i««i conditions,  the juality *f the ia,i vust tutiefy tJi^ 

following »a^or refaire svitai 

(a)    It  su.it   ;ontain .* ¡eifdmu quantity (gave**rir;á by i he eubsenuont 

Rta*» of processing) ¿f harmful er.*p<.<ri'.>nt8 (uu.phur,  phosphor»»,   ¿rsvnie) 

and undesirable substances (r*b, Sn, Cw, aj *uh 

(»)    It aust contai/1 sttreaeiy l*>w quantities •# sillín •*» M^m<<«| 

(c) It «nut be stable wun raepoct to composition ans outwent of 

cheaical elewnts (reotHssaa-atniar* «sviati-HI of not nor« than 0.?)| 

(d) It suet contain the aaallcut poiso bio quantity of noi-aetsUic 

inclusion«, fases» and grupaitt flakes. 



.„•M,    íei    :r,.,..     ,      ^   ^m.tby     l,:.t.J/,n¿    tf:e    tftrî|flo;ciCr    of   ^   ^ 

to be apJtedj 

Iron ^uty *m al80 * (?rtM|ly  ti|pfow4 ^ trtat.f|íí it ortt.ia %ke 

*• fc«*t  l«ut»t« of I^u« fct.ll.ro ,... d^l^i «.A Ut«*«,! 

•Mi,«.    T„i3 Mtho4 orf,„ ;| fiigfí  ^ of ^^^ {t  to g  iadiaa gf 

<*"*, ** ^ Waililit. of eont^ilin^ ih, nu of tàe 4Mttip!iliriMtlon 

^ th. ir». Ul.i).    c^.t  lfon P^.^4 * n». .iW  i. WivÉli 

*T «u«llMt <"a^i«e v4 strain prop.rti*e. 

*f,cUw ^tinÇ i,. i0 ^tdlio incu•, lB ^^ tUi|1 

^tt^ af fci^t f^c« ^ ^.^^ ttmr 4„4ün#   ri(| COttatnwtAnB of 

•fc^^r 1MM labe« »radieU«^  a.à l^,r ««*.    m#g thrW|gb % 



ij - 

.7« ;\i   e~por "u "'f -^ *•' •'•»-«• - »i*. .f «... .1 *_„ surfas, aPe ,r„tiCiiUy indepe iem of ^       • 

£L7T : w oon,i,rapuon * 4i,6oc koii -^ *—•* -«• 
•f ».340 *,*, p.r „,,, thl. _ . Mvlng of i8 ^ wr iojTO oí ^ 

»•Hitr,S "* ln0"'",rf, dim-lti- •» •«»•«* in th, 
¡r 4lrtrtb,rtl'>" »' «• - "o- over the ««Mrtta, Bhioh ^ 

Ute», "E.   *• -to *bulu-ln —' <° *-» *»« 
Vi Z TV   in "" ("tiblm"opUMU* •' «—»~ - *-) — t. phjr.io.1 Omact.rl.tic, (initiai and ita«, strength). 

V »ta ».»«it, of «,» iron w rtoel plant# "" 

-1.» STJ^.TTj"Jir "—rt pMoMrt "- *~i- #l«.l   K     v ^ * 5'°°° •   Pllurt iu «* **im built.   Que« this «Um* 

«p.uuu tonne, „f iron »uh a minimal coke r,t.. 

J3^-  «*»--•.-* WOM, in th. plamins « ^x«^ of 
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In conclusion it may be eaii that  in the area of blast.-furnace 

production the U3SR hag achieved a very high level of progress.    This 

progrese provides a basxa for co-operation in the area of inprovwi 

production technology with interested countries at whatever level and to 

whatever extent is felt to be decirable. 

ÄüH ËËÊÊËËi. 

-VI 

J&â 




