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l - INTRODUCTION 

As a result of the r emarkable development of its iron and 

industry , Br az il has now become the world' s seventh l a r gest 

p r oduce r. 

steel 

stee l 

It has been a l ong way fro~ the construction of its fi rs t blast 

furna ce in 1 80 1, in são J oão de Ipanema , county of Sorocaba , in the 

state of São Paulo, t o the inauguratio n of Aço Minas Gerais S/A Work s , 

with many d i ffe r e nt expansion progr ams having been carried out with 

the purpose of g i ving the Brazi lian steel industry the 

competitive power. 

necessary 

The Brazilian steel industry is now made up of 40 steefmaking 

companies which are mainly located in southeastern Brazil (Fig. 1). 

All in all, the steel industry h as an installed production 

capacity of 23 million tons per year distributed according to Fig. 2. 

Most of Brazil's pig iron production capacity is found in the 

coke integrated steelworks belonging to Siderbrás Group, which are 

responsible for the who le production of flat steel products.The blast 

furnaces located in 5 large steelworks make thi s production possible 

(Fig. 3) . 

2 - SIDERBRÂS - Side rúrgica Brasileira S,A. 

With five large coke steelworks and four smaller ones, of which 

two of di r ect r eduction , Sider brás has now become the wor l d 's second 

top steelmaker . 

The five coke integrated steelworks are the following: 

Companhi a Side rúro ica Nac i onal ~ CSN 

Pro file: 

Companhi a Side rúrgica Naciona l-CS N is a mixed government and 

private ownership corporàti on f o unded on April 9 , 1 941, which belongs 

to the SIDERBRÂS System s ince 1 973 . 

The company produces ordinary coated and uncoated flat 

p r oducts as we ll as r ails and heavy structurals. 

r o lled 

The activities of the company cove r various fields connected t o 

the iron a nd stee l indus try , such as t he mining of iron ore , 

and coal, and the fabrication of stee l structures. 

fluxes 
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The plant, which went into operation in 1946, with a capacity of 

only 270 thousand t/year of raw steel, is today expanded and 

modernized. It p r oduced 3 million tons of raw steel in 1983 and will 

reach in the near future its full capacity of 4.6 million t /year. 

The company's pioneer performance in the Brazilian iron and steel 

sector and its sucessive expansions and modernizations required a vast 

acquisition and development of know-how. Thanks to this, CSN holds 

today a p rivileged position with regard to the sale of technology 

too . 

The q uality of the CSN products and services is worldwide 

acknowledged , thanks to its exports to more than 50 countries. 

Description of Main Production Units: 

The President Vargas Plant is strategically located in Volta Re 

donda, a city near the largest industrial centers of the Country, 

about 100 km NW of the city of Rio de Janeiro. 

It is served by an excellent railroad and highway network that 

links it to its sources of supply and the main ports of the Country. 

The company possesses moreover its own fleet of bulk-carriers and 

railroad wagons. 

The plant i s a n integrated one,with the following main production 

units: 

Coke Plant: 5 coke-oven batteries (198 ovens, 1.9 million t /year); 

Sintering Pl ant : 4 sintering machines (18.7 thousand t /day) ; 

Blast Furnaces : 3 blas t furnaces (11.2 thousand t/day); 

Oxygen Plant: 3 plants (2 . 3 thousand t -/day) ; 

St ee l Plant: 3 LD converters (220 t /heat each); 

Cas ting : 3 two -strand each continuous casting machines;conventional 

casting equi pment; 

Blooming Mill: l blooming mill (1.5 million t /year); 

Hot Rolling-Flat Products: 2 hot-strip mills (4.7 million t /year); 

Hot Rolling-Non Flat Products: 1 rolling mill for rails and track 

accessories , shapes and bars (400 thousand t /year); 

Cold Rolling: 3 cold strip mills(l.9 million t /year);supplementary 

equipment such as continuous and box annealing; 

t empe r mills; 

coiling lines and 

Tinning Lines: 4 Electrolytic Tinning lines (6 40 thousand t / year); 

Continuous Galvan i zing Lines: 2 lines (320 thousand t /year); 
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Companhia Siderúrgica Paulista - COSIPA 

Profile: 

Companhia Siderúrgica Paulista - COSIPA is a company belonging to 

the Siderbrás Group and was founded on November, 23, 1953. Its plant 

"José Bonifácio de Andrada e Silva" is located near the Port of Santos 

and is 60 km away from the city of S. Paulo, the State capital. The 

Company started operating in 1965 with a production capacity of 

500,000 tons of steel per year. At present, COSIPA is constructed on 

a site of 10.5 million m2 and its production capacity is 3.7 million 

tons of steel per year. 

Description of Main Production Units: 

- S batteries of 203 ovens, with a production capacity of 150,000 

tons of coke per month; by-products plant; gas treatment including 

phenol removal; benzol plant and tar plant. 

- 3 Sinter Plants with a production capacity of S.l million t/year. 

- S Oxygen Plants with a production capacity of 61,000 Nm3/hour. 

- 2 Blast Furnaces with a production capacity of 3.2 million t/year. 

- 2 Steel Plants (6 LO converters) with a production capacity of 

3.9 million t/year. 3 continuous casting machines with a capacity 

of 1.2 million t/year. Desulfurizing station composed of 2 units 

with a capacity of 4.2 million t/year. Two degassing units of 

the RH continuous recirculation type with a production capacity 

of 3,375 t/day. Two calcium silicon injection units with a 

capacity of 460 thousand t/year. 

- Rolling Mills: 

Item Annual Capacity (tons) 

Plate Mill 0.9 million 

Hot Strip Mill 2.1 million 

Cold Strip Hill 1. O million 

- Heat Treatment Furnace of the radiant tube type with a capacity 

of 120 thousand t/year. 

Usinas Siderúrgicas de Minas Gerais S.A. - USIMINAS 

Profile: 

USIMINAS - Usinas Siderúrgicas de Minas Gerais S.A., a company 

belonging to the SIDERBRÃS Group, was founded on April 2S, 19S6. Its 
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Intendent Câmara Plant i s at present the largest p roducer of uncoated 

flat products in Brazil. The plant is located in the Municipality of 

Ipatinga , State of Minas Gc ~a is, in a site with 10.5 million sç.m. It 

has been through t hree expansion stages, having reached currently an 

installed capacity of 3.5 million tons of steel per year. USIMINAS 

supplies a significant share of the domestic market of uncoated flat 

products and exports its p roducts to several countries in South Ameri 

ca , Europe and to the U.S.A. 

tiescription of Main Production Units: 

4 bat teries of 210 ovens, with a production capacity of l,68Mtons 

per year. 

3 blas t furnaces (3,1 M tons/yearl and 2 steel mills. 

Steel Mill I (3 LD converters) produces ingots weighing 11 to 20 

tons and Steel Mill II (2 LD converters) produces slabs in 3 two strand 

continuous casting machines, with sizes varying f rom 200 to 300 mm 

t h ickness, 940 to 1910 mm width and 360 0 to 7200 mm length . 

Steel Mill I is furthermore equipped with an RH vacuum degassing 

s ys tem. 

Slabs: This unit has the following equipment. e 

6 soaking pit lines , with 19.4 sq.m. each, and a production 

capacity of 60 t/hour per line . Each line consists of 4 BFG/COG fired 

furnaces; 

1 two - high reversing mill; 

l hot scarfing machine; 

l slab shear; 

1 slab cooler, 

Cooling bed and storage. 

Plates: 

The plate rolling mill of Intendent câmara Plant has a production 

capacity of 1,200 .000 t / year and is equipped with one four-high 

reversing mill 160" (4100 mm) width . . 
Hot Rolled Strips: 

The capacity of the hot strip mill reaches 2,400,000 t /year. 

Cold Rolled Strips: 

These products are mainly designed to the automotive, packing and 

and household appliance industries. 
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The i nstallations at Intenden t Cama ra Plant co mp r i s e stil l o th e r 

equi pme nt , s uch a s normalizing, hardening and tempering furnace s , 

elec tro lytic cleaning and a HC t emper mi ll. 

Companh ia Siderúrgica de Tubarão - CST 

Profile: 

Companhia Side rúrgica de Tubarão - CST, fo unded on June 11, 1976 , 

is an integrated s tee lworks des igned to produce 3,000,000 metri c tons / 

year (nominal capacity) of steel slabs during i ts stage I, employing 

the most advanced technology accumulated over t he years by its main 

shareholders, namely,the Brazilian group led b y Siderurgia Brasileira 

S . A. - SIDERBR11.S (51%), and the Japanese and Ital i an g roup s l e d by 

Kawasaki Stee l Corporation and Societá Finanziaria Siderúrgica Fins i 

d e r P . AZ (24,5 % each), r espectively . 

CST is situated i n the neighbourhoo d o f th e c ity of Vitória 

(about 500 km northeast o f Rio de Janeiro), State of Espírito Santo, 

Br a zil , in a strategic loca tion wi t h an infrastructure of essential 

servi ce s which allows the receiving of raw mate rials by · sea and 

ra i lroad and the flow of its production through t he ror t of Praia Mole. 

It went into operation on November 30, 1983. 

Description of Ma in Production Units: 

Coke Plant: 

The coke is produced in 3 batteries each one wi t h 49 ovens. The 

p r oduct i on capacity is 1,650,000 t/year. 

Sinter Plant: 

The Lurgi-type sintering ma chi ne has a capacity of 4,856,000 tons/ 

year, anda suction are a of 4~0 m2 . 

Blas t Furnace: 

Dlast furnace n9 l is eguipped with ~ r e generato rs anà gas 

cleaning systems. It has an inner volume of 4415 rn 3 anda diarneter of 

1 4 m. It is the biggest blast furnace i n Arnerica a~d ranks arnongst 

th c 1 0 biggest in the wo rld, with a production capacity of 10,000 tons 

of pig iron / day (or 3,40 0 ,0 00 t / year). There are 16 torpe do cars , with 

a capacity of 450 tons e ach, to carry the pig iron to the steel rnaking 

shop. 



Ste el Making Shop: 

The stee l mak i ng shop has a production capacity of 3 ,371,000 tons/ 

ye ar . It is equipped with 2 BOF converters of 2 80 tons, with an 

in s ide vo lume of 490 m3 each. 

Slabbing Mill: 

The slabbing mill (universal t ype) h as an annual p r o duction 

(140 tons c apacity o f 3 million t ons of finished slabs. Ther e are 30 

each) soaking- pits. 

Aço Minas Gerais S.A. - AÇOMINAS 

Profile: 

Aço Minas Gerais S.A. - AÇOMINAS, found ed on August 18, 1975, is 

an iron a nd steel company integrating the SIDERB RÃS GROUP. The plant 

is located in the Rio-são Paulo-Belo Horizonte triang le and is in 

the fina l construction stage, wi t h 91% of the project already 

comple ted , up to the billet and bloom mill, and 79 % up t o the mediwn 

s ect ion mill nnd heavy s e ctio n and rail mill. It went into operation 

i n t he second half of 1986. The plant's initial c a pacity is of 2 

mil l ion steel t/year b ut its 1 0 sq.km layout will pe rmit t o reach 10 

mi llion t /year. 

De sc r i ptio n of Main Pr oduction Units: 

The AÇOM INAS non- fl a t producers steel mill is integr ated and 

c omprises t he following pr inc i pa l units: 

- Coke Plan t with 2 coke -ove n batteries with 53 ovens, with an 

i nne r volume o f 39,48 m3 , i ncl ud ing a complete gas primary treatment 

s y stem . The rated capac ity is 1,300,00 0 tons of coke/year. 

- Carbochemical Plant with: a Light Oi l Absorp tion andDistillation 

Unit producing benzo l, t o luol and xylol; a Tar Distillation Unit 

prod ucing pitch, naph thalen e , creosote oil and anthracene; a Coke-

oven Gas Ammonia Recovery Un i t, producing anhydrous ammonia; an 

Ammonia Recovery Unit from Ammonia Liquo r. 

- "Dwight Lloyd" Sintering Plant with a 

laye r anda rated capacity of 3,495,00 0 tons 

- Blast f urnace with an inner volume of 

292 s q. m. useful area 

of sinter/vear. 
3 -

2,761 m , 11.50 m hearth 

diameter anda total height of 101 rn- The blast furnace is equipped 

with 28 tuye res, 3 iron tap holes and l slag tap hole . The charging 

system is "Paul Wurth" (bell-less top). 
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- Ca lcination installation with a horizontal ro tat ing furna c e with 

a rated c a pacity of 600 tons of lime / day and 19 8 , 000 tons / year . 

- LD Steel Plant with 2 ,2 00 t /heat conver ters , with a rated 
c apacity of 2,00 0 ,0 00 t/year, anda R.H. vacuum degass ing eguipment. 

The ingot casting system is convent ional . 

- Slabbing and Blooming Mill composed of 2 

mills anda semi-continuous train with 3 vertica l 

two- high 

and 3 

reversing 

horizontal 

stands alternately dis p layed. The rated capacity i s 1 , 700 , 000 t/year 

of finished products (slabs , blooms and billets). 

- Heavy Section and Rail Mill , composed of 2 roughing mills, 3 

u niv e rsal mills and 3 edgers, with a rated capacity of 440,000 t / year 

of finished products (heavy shapes and rails) in stage I and 900 , 000 

t /year finished products (heavy shapes and rail s) in stage II . 

- Medium section mi ll composed of l two -high r eve r s ing mill , 2 

two-high non-reversing mills, l conti n uous finis h ing mil l (l two-high 

stand, 7 universa l stands and 4 tilting s tan<ls),with a rated capacity 

of 710,000 t /year of finished p roducts (medium shapes) in Phase I and 

860,00 0 t / year of finished p roducts in Phase II. Th e rolling mills 

have a high degre e of automation through a process central system. 

With the end of the Group's expans ion stage - conclusion of Stage 

III at Cosipa , CSN and Usiminas - Siderbrás is now taking the 

necessa r y steps for the i mplementation of the Second National Steel 

Plan , with t he object of increasing Brazilian production o f crude 

stee l to 4 0 million tons a year until the beginning of t he y ear 2000. 

3 - BRAZILIAN COKE PLANTS DIST I NGUISHING CHARACTERISTICS 

With a coke production installed capaci ty of 8 . 3 million t ons per 

year, absolutely neces sary to the consumption of the coke blast 

furna c es , the Brazi lian coke plants h ave 

c har acteristics described in Fi gure 4. 

their 

4 - MAIN CHARACTERISTICS OF THE COKE BLAST FURNACES 

distinguishing 

Most of the p ig iron production capacity is found in the coke 

integrated steelworks belong ing to Siderbrás Group , the results being 

the product of 10 blast furnaces whose main characte ristics are 

described in Figure 5. 
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Pig iron produc tion by the coke steelworks of Siderb rás 

r eached 12. 3 mi llion tons in 1986 with the start-up of the 

Group 

blast 

furnaces of CST and Açominas in 19 83 and 1986, res pective l y (Fig . 6). 

ln the sarne way coke production reached 7 .3 million tons in 1986 

with t he start-up of the coke p lants of CST and Açomi nas in 1983 and 

198 5, r espectively [Fi g. 7). 

5 - METALLURGICAL COAL IMPORTS 

Notwithstanding the large metallurgical coa l fie lds in southern 

Brazil , it has been necessary t o import metallurgical coal , since the 

utiliza tion of the Brazilian coalhas been restric ted in favor of a 

h igher p roductivity of t he blast furnaces, having in v iew the high 

ash (approx. 17%) and sulphur (approx . 1.6 %) content in the Brazilian 

pr oducts . 

Until 1 974 nearly a ll the coal necess ary t o p roduction was 

imported from the United Sta tes ; however, dueto the strike in the 

Ame rican coal industry, which almost paralyzed the Brazilian coke 

b l ast fu r naces , Brazil turned to other sources of supp ly. Nowadays 

the fol l owing countries supply metallurgical coa l to Br azi l: United 

States , Canada, Poland, Australia, Colombia , Sovi et Union and China. 

As rega rds Soviet Union and China , they en tered t he Brazilian market 

in 19 87, as Cosipa s uppliers. 

Figure 8 shows Brazil's t ota l metallurg ical coal i mports from 1982 

to 1 986 . out of a t o t al of 36 .0 Mt, t he United States go t 20.0 Mt, 

the l a r gest impo rt share, followed by Poland with 8.8 Mt. 

Such a vo l ume of imports is dis t r ibut ed accordi ng to Fig. 9 (a,b). 

The evolution per source of supply of metallurgi c a l coal imports 

is shown in Fig. 10 (a , b). 

Fr om 1983 to 1986 there wa s an increase in t he amount imported 

from Australia (67 %), USA (61 %) , Canada (48 %) and Po land (4 0%). 

6 - DIVERSIFICATION OF THE IMPORTS PER TYPE OF COAL 

Brazilian Metallurgical Coal is of the high-volati le t ype (32.5% 

VM), but domestic production is not enough t o meet the consumption of 

h igh-volatile coal in the mixtures , the reason why Brazil imports 

metallurgical coal of the high-, low- and medium-volatile types. 
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As r egaras the high- ana low- volatile coal t ypes , Brazil 

depenas t o a high degree on t he American market . 

still 

Diversification per t ype and source of supply i s shown in Fig. 11 

(a , b , e , a, e) while its evolution is shown i n Fig . 1 2 . 

As regards the h igh - ana low-vo l atile coal types, it can b e 

observed tha t the United States still has a significant share of the 

Braz ilian market, the sources of supply being mor e aive rsi f ied when 

it comes to the meaium-volatile type. The tenaen c:; is to increase the 

s o urces of supp ly of the high- ana l ow-volatile types . 

Supplier 's share of the Bra zilian market in the aiffe r en t 

of metal lurg ical coal is shown in Fig . 1 3 (a , b, e). 

7 - METALLURG ICAL COAL CONS UMPTION 

k inds 

Metallurgical coal cons umptio n by thc steelwo r ks wi th coke blas t 

fu r naces doublea in t he perioa from 1 9 82 to 198 6 aue to the start-up 

of the coke plan t s of CS T and Açominas Work s in the yea rs 1983 ana 

1985 , respective l y . However, t here wa s practical ly no change i n the 

consumpt ion of Br a zili an me tallurgical coa l, having in v i e w the sarne 

amount rnine d by the llrazi l ian compani es , with domestic coal 

par t icipa tion in terms of percentage being virtually reaucea to half. 

Evoluti on in terms of c onsumpt i on is shown in Fi g . 14 (a , b). 

The coal i mported from the Uni t ea States still s liows the 

r a t e of consumption (approx . 50%) , followed by t he Polish 

highest 

(approx. 

22 %) , Canadian (app r ox. 9 %) ana Austra lian (approx . 8%) coals , 

the Colombian coal appearing on a smalle r scale (approx . 0 . 3%) . 

with 

Distribution per coun t r y as regara s coal consumption in the 

Brazilian coke plants is s hown in Fig 1 5 (a, b , e) . 

Every cok ing coal mix usea by Siaerbrás Group h a s the following 

goals: 

- To meet coke specification parameters requirea by the 

furnaces. 

- Lower costs. 

- To diversify the sources o f supp l y . 

Having in view the above-mentioned goals and t he fact 

Brazilian coal production dia not mee t the demand favo ring a 

bl as t 

that 

lower 

coke ash c ontent, there was a progressive decrease in t he consumption 

of l ow-volatile coal, but even so it was possible t o a t tain 

coke q uality rates in the last years . 

higher 



l3 

Reduction in consumption of low-volatile and domestic coal was 

counterbalanced by a subsequent increase i n consumption of medium

volatile coa l (Fig. 16). 

8 - COAL SELECTION 

The companies of Siderbrás Group use mathematical models to select 

the types of coal best suited to cost minimization based on the 

following : quality x diversification x market. 

Each company has its own equations in the rnodel in order to 

predict the pararneters of coke quality, such equations being obtained 

by means of operating tests and analysis of the results observed in 

the cornpany 's equiprnent. 

The compan i es have different pararneters o f coke quality having in 

view the differences arnong their blast furnaces; thus coal selection 

is something peculi a r to each company since besides variation of 

parameters of coke quality there are also many differences arnong the 

coke plants. 

Notwithstanding the peculiarities of each cornpany , coal selection 

fol lows Siderbrás guidelines on the subject. 

9 - COAL EVALUATION 

Coal is evaluated b y each company, each one of them with its own 

rnodel, acco rding to its operating conditions; however, all the 

companies of Side rbrás Group take the following pararneters into 

account: p rice, transportation , source of supply, irnrnediate analysis, 

chemical analysis of the ash content, dilatornetry, formabili ty, 

petrographic analysis, c ok ing power, granulometric analysis and 

diversification policy. 

Having rne t the above-rnentioned pararneters, t i1e previously selected 

coal is integrated to the other types of coal used by the company, 

being then analy sed, not on an individual basis, but as regards its 

c ompetitive power in r elation to t he other types of coal utilized by 

the cornpany. 

After technical-economic (theoretical) approval samples 

required for the undertaking of coking furnace tests on a 

and/or industrial s cale . 

are 

pilot 
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10 - ANALYSIS OF THE COAL RECEIVED 

The coal received by the cornpanies is a nalysed i n laboratories 

owne d b y the cornpanies, including issuing of the r espective analy sis 

c e rtifi c ate. The followin g analyse s are rnad e : a s h, sulphur, vo latile 

rnatte r, rnoisture, FSI, fluidity , e xpansion , petr ogr aph ic and 

rnace r a ting analysis, granulornetry and chernical a nalysis of t he ash 

content. 

These results are f o llowed in every shipp ing s o t hat one can 

bette r a nalyse the performance and pe riodic deviations of the a nalysis. 

11 - CONTROL PARAMETERS OF THE PRODUCTION COKE 

With the object of meeting th e cok e specificat i o n s required b y 

the b last furnaces and o f detecting po ssibl e de vi a tions frorn qua lity , 

the cornpanies e rnploy process and produc t contro l s ys t erns in 

qual i t y control and production units. 

t heir 

As control parameters of the production coke o ne should rnention 

the f ollowing: ash, sulphur, granulorne try , rnoisture , c old 

r e sistance (Drurn Index) . Sorne cornp anies have introdu ced 

coke s trength after reaction and coke reactivity i nd~x . 

12 - CONCLUSION 

rnec hanical 

t e sts of 

S i d erbrás has invested a considerable a moun t o f rno n ey t o inc r e ase 

its installed ca?acity, through t h e p urchase of equi prnent and 

techno logy in order to follow the deve loprnents o f t he I ron a nd Stee l 

Industry. 

Presently, coal represe nts the larg e s t item of Si de rbrás costs, 

agg r a vated cythe Brazilian coking coal, wich is no t suf f icie nt and 

has a high ash content. 

Natural gas and coal's fine injection thro ug h the tuyeres are two 

technologies that are being errployed to reduce coke consumption in 

Blast Furnaces . by CSN and USIMINAS respectively . 

Finally, Siderbrás policy of flexible dive rsification of coal 

sources is heavily influenced by the delivered cost of coal. Coal is 

evaluated in terrns of physical, chernical and petrographic analysis. 
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COMPANY N9 

l 
2 

CSN 3 
4 
5 

1,2 

COSIPA 3 
4 
5 

1,2 
USIMINAS 3 

4 

CST 1,2 
3 

AÇOMINAS 1,2 

TYPE START UP CAPACITY OVEN LENGTll' HEIGHT WID'l'H VOLUME 
l0 Q0 t /y NUMBERS rn rn mm rn3 

Underjet 194 6* 350 55 12.33 4.5 438 23.0 
Underjet 1953 / 61 440 68 12.33 4,5 438 23,0 
Underjet M 19 76 4 70 45 14.90 6,0 450 38.0 
Underjet M 19 80 630 60 14.90 6.0 450 38. O 
Underjet M 1983 630 45 14 .90 6,0 450 38.0 

Underjet 1965 380 62 13.48 4.1 450 22.0 
Underjet 197 3 215 35 13.48 4.1 450 22.0 
Underje t 1976 600 53 15 . 56 6.2 4 30 37.4 
Underjet 1983 600 53 15.56 6.2 430 · 37.4 

Gun-Flue 1962 300 50 13.20 4.0 400 18.35 
Underjet 1965 300 50 13. 20 4,0 400 18.35 
Underjet M 1975 540 55 15.70 6.0 450 37.6 
Unde r jet M 1979 540 55 15.70 6 ,0 450 37.6 

Carl Still 1983 1100 98 16.00 6.5 420 39.5 
Carl Still 1985 550 49 16.00 6.5 420 39.5 

Underjet 1985 1300 106 14. 61 6.2 457 39.8 

SOVRa: ABM, YCl..4J',N1 J'1 · FEB / 67 

Fig . 4 - Main Characteristics of Brazilian Coke Batteries 

• Out of ope ra t ion in 1985 
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Characteristics 

' 
Company USIMINAS CSN CSN COSIPA USIMINAS AÇOMINAS COSIPA CSN CST 

"-' 
Bl ast Furnace No. l e 2 l 2 l 3 1 2 3 

e 
1 

Crucib l e Diameter (m) 7 . 00 8.38 8. 53 · 9 . 8 11. 5 11. 5 12 . 4 13.0 14 .o 

Inner Volume (m3) 885 1335 1556 1829 270 0 276 1 3180 3815 441 5 

Number o f Tuyeres 16 20 18 24 28 28 33 34 38 

Annual Capacity(l000t/ 630 750 850 1130 1850 1850 2100 2650 3400 year) 

Start-up 1962/65 196 5 1954 1965 1974 1986 1976 1976 1983 

Campaign 4e 3~ 7~ 4~ 4~ 2e 1e 2e 2e 1e 

Last Campaign 1982/ 1984 1984 1982 198 7 1980 19 86 1982 1985 19 83 

Fig . 5 - Main Charac teristics of the Brazilian Coke Blast Furnaces 
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FIG: 6 - PIG IRON PRODUCTION IN Mt/YEAR. 

_ , SIQ61fllllÁ:J 

FIG: 7 - RAW COKE PRODUCTION IN Mt/YEAR. (DRY BASIS) 
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FIG:8- BRAZILIAN IMPORTS OF COKING C04L FROM 1982 ro 1986 
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FIG: 9o • THE AMOUNT RECEIVED OF METALLURGICAL COAL /MPORTED FROM 

1982 TO 1966 - AS RECEIVED IN Mf/YEAR. 
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FIG : 9b- THE AMOI..NT RECEIVEO OF METALLURGICAL COAL IMPORTEDFRON 
/982 TO /986 • AS RECENED /N •/• / YEAR. 
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FIG: /Oa - EVOLUTI0N 0F METALLURGfCAL C0AL IMPORTS IN Mt/YEAR 
( AS RECEIVEDJ 
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FIG: /Ob - EV0LUTf0N OF METALL URGICAL C0AL IMPORTS IN •/• / YEAR 
( AS RECEIVEDJ 
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LOW VOl.ATILE 

l24 6543 r 
28. 3" 

MEDIUM VOLATILE 

POLAND 

1.229. !S89 t 
!S7.0" 

2 . 1!S7. 849 t 
.fB.9" 

A - 1982 

SOURCE ! SIDEIIM.Ú 

FIG : 11- THE AMOUNT RECEIVED OF COAL 1/lrlPORTED (AS RECEIVEDJ IN : 

A· 1982 B-1983 C- 198.f D- 1985 E- 1986 

4 .6" 



POLAND 
1.6 4 6 .549 t 

49.7" 

USA 
1.019.685 t 

72.6" 

26 

USA 
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7.777.9651 
34. <f" 

USA 
1.392.992 t 

82.0" 

28 
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FIG: 12 - EVOLUT/ON OF METALLURGICAL COAL IMPORTéD PER TYPE -

AS RECEIVED IN •/• / YEAR. 
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FIG: 13a - EVOLUTION OF THE O!STRISUTION OF METALLURGICAL COAL IMPORTEO 
PER TYPE ANO SOURCE OF SUPPLY-AS RECEIVED - H/GH VOLATILE 

IN •/• /YEAR. 
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FIG. 13b - EVOLUT/ON OF THE O/STRIBUT/ON OF METALLURGICAL COAL 

IMPORTEO PER TYPE ANO SOURCE OF SUPPLY- AS RECEIVED 

MEDIUM VOLATILE IN •/./ YEAR. 
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FIG . l3c- EVOLUTJON OF THE DISTRIBUTION OF METALLURGICAL COAL /MPORTED 
PER TYPE ANO SOURCE OF SUPPLY - AS RECEIVED LOW 
VOLATILE IN •/• / YEAR. 
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• BRAZIL @IMPORTED 
JOURCE: :StDERBRA's 

FIG. /4o - METALLURGICAL COAL CONSUMPTION (DRY BASIS )- IN Mt/YEAR. 

• BRAZIL É;] IMPORTED 
$01JlfCE: SIDERBRA', 

F/G. l4b - METALLURGICAL COAL CONSUIAPTION IDRY BASIS) - IN %/YEAR. 
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FIG : 15a - METALLURGICAL COAL CONSIIMPTION PER COUNTRY (DRY BASIS} 

IN Mt/ YEAR. 

$0/JtfCE , :IIDERBRÁ:I 

FIG : 15b - METALLURGICAL COAL CONSUMPT/ON PER COUNTRY (DRY BASIS) 
IN ':I. / YEAR. 
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FIG . l!5c - METALLURGICAL COAL CONSUMPT/ON PER COUNTRY I DRY BASIS ! 

IN •/. / YEAR. 
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501/RCE: SIOERBRÁS 

FIG. lô - CONSUMPT/ON PER TYPE /N BLEND- DRY BASIS - IN •/o / YEAR. 




