
Itabira
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CVRD

CVRD
DVRD

7.3  

CVRD

2 1
10 2.75 1

Pincock, Allen & Holt 
9416.00 2005 5 13 A-7.6
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8.0 

8.1 Itabira

Itabira Caue Minas do Meio Conceicao Caue 1942

Minas do Meio Caue
Conceicào Caué Conceicào

Itabira 2004 60

8.1.1 

Itabira Quadrilátero Ferrífero
14 Conceicão Caué Minas do 

Meio

Conceicão Caué
Caué Minas do Meio

Corpo D Periquito Dois Córregos Onça Chacrinha

8-1 Itabira

Itabira Conceicão Minas do Meio Caué

Conceicão 2003 260 64,161 275
67,271 2003/04 15 3,110 2005

226 20,340

Pincock, Allen & Holt 
9416.00 2005 5 13

A-8.1
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8-2 Conceicão

2004 Conceicão Itabira 48% Conceicão
0.66 10%

Minas do Meio Conceicão Caué Itabira
424 69,784 495 78,878

2003 71 9,094

2004 Minas do Meio Itabira 52% Minas do Meio
13% 0.53

8.1.2 

Itabira Conceição Minas do Meio
2003 CVRD

PAH 2003

Conceição Minas do Meio
3.3

PAH
PAH PAH CVRD

Vulcan® 15 10
3,623 438 5

1 2 3
93% PAH

Pincock, Allen & Holt 
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Conceição Minas do Meio
6.25 25 7.5 15 Vulcan

50
30 0 150 90 -45

-45 24

CVRD Octant

1,244,151 25 × 25 × 15 6.25 x 6.25 x 7.5
60

PAH
3 5 PAH

8.1.3 

Itabira Caué Minas do Meio Conceicao 8-3 Itabira 

Caue 1942
Minas 

do Meio Caue Conceicào
Conceicao 1957
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Itabira 2004 60
95 8-1 8-4 8-5 CVRD

Itabira Caué Conceicao
Minas do Meio

8-1      
Companhia Vale do Rio Doce      
2004 12      

     
Itabira      

2000 2001 2002 2003 2004

     
     

Caué 29.885 28.815 29.033 30.887 31.279
Conceição 26.646 25.752 26.794 27.471 28.466

     
     

Caué 44.501 45.696 41.685 48.831 46.652
Conceição 26.396 31.129 30.699 36.198 48.688

     
     

Caué 74.386 74.511 70.718 79.718 77.931

Conceição 53.042 56.881 57.493 63.669 77.154

Conceicao 6 10 11 4
6

2-3

Pincock, Allen & Holt 
9416.00 2005 5 13
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PAH Itabira

7 250

13  38  – 48

10  36  – 45

50  172  – 230

14 Cat D11

12 Cat 854

CVRD 2004 6

67 PAH

8-2

 0.03

 0.11

 0.27

 0.19

0.60

0.14 23%

CVRD

PAH Itabira 2005
240 170 18
23.5

Pincock, Allen & Holt 
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8-2             
ITABIRA              

            
2004              

              

 1 2 3 7 21 23 24 27 28 31 32 37 . 50 52 54 55 56 57 58 
BE 45R Tamrock 660 IngersollRand Tamrock T60 DeMag H485 BE 295B Kom. PC8000 PH 2100 DeMag H485 Cat 994 BE 295B LT 1800 Cat 789-1 Cat 789-2 Cat 789B Cat 793 Cat 793-C Unit Rig Cat 793-C 
            

 6.95 19.32 7.32 6.33 11.22 8.37 0.47 10.07 14.06 5.36 20.63 5.88 2.36 2.72 1.88 2.08 2.17 1.60 0.06 
 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 

 3.87 1.83 7.42 13.54 16.92 4.15 2.40 1.63 19.75 12.84 1.46 10.29 4.70 6.96 5.13 4.97 5.04 3.07 2.49 
 15.57 90.67 42.43 63.57 65.29 42.40 1.92 6.76 88.28 32.33 149.58 40.91 76.74 121.66 61.51 31.16 79.64 19.42 32.22 

 0.01 0.00 0.49 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 21.34 83.84 17.15 42.95 10.39 31.66 2.93 13.08 37.70 9.86 179.75 39.82 10.32 15.88 6.17 4.85 21.14 41.93 3.50 

 8.25 1.65 0.66 6.14 4.19 7.66 0.88 1.55 11.27 2.13 7.28 3.35 13.12 13.85 2.41 3.16 3.46 7.47 7.16 
 55.99 197.31 75.47 132.87 108.01 94.25 8.60 33.09 171.06 62.52 358.70 100.25 107.24 161.07 77.10 46.30 111.45 73.49 45.43 
             

 14.76 32.08 18.03 16.02 10.22 10.08 10.03 11.49 10.16 10.31 10.76 10.27 8.65 9.11 9.09 9.13 9.11 9.17 8.90 
 0.73 7.30 23.80 27.17 0.00 9.48 0.00 11.65 57.07 54.36 13.19 65.90 37.82 38.48 37.60 42.91 45.39 41.67 50.64 

 0.53 0.00 0.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 20.68 0.00 75.54 42.06 2.53 4.25 16.18 1.18 6.05 8.61 15.37 5.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 0.00 0.00 0.33 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 0.02 0.00 1.20 0.10 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.31 0.00 0.00 0.53 0.71 0.39 

 0.13 0.00 1.40 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
 36.85 39.38 121.17 86.85 12.75 23.81 26.21 24.32 73.28 74.02 39.32 82.06 46.47 47.90 46.69 52.04 55.03 51.55 59.93 
 92.84 236.69 196.64 219.72 120.76 118.06 34.81 57.41 244.34 136.54 398.02 182.31 153.71 208.97 123.79 98.34 166.48 125.04 105.36 

 3 1 1 2 1 5 2 1 4 4 2 4 2 2 3 3 11 12 17 
 2273 151 1987 2257 1780 1860 2189 1034 1700 2555 1277 2364 2187 2109 2292 2856 2687 2423 3315 

 6819 151 1987 4514 1780 9300 4378 1344 6800 9198 2554 8747 4374 5062 6876 8568 29557 29076 56355 
 633,076 35,740 390,724 991,816 214,953 1,097,958 152,398 77,171 1,661,512 1,255,895 1,016,543 1,594,629 672,328 1,057,733 851,180 842,577 4,920,649 3,635,663 5,937,563 

     3,231,000 12,415,100 10,314,200 1,181,700 11,054,000 11,383,400 4,204,900 13,250,400 1,788,500 2,084,300 2,982,100 4,412,400 15,583,200 14,219,800 26,110,200 
     0.07 0.09 0.01 0.07 0.15 0.11 0.24 0.12 0.38 0.51 0.29 0.19 0.32 0.26 0.23 

         

         
 0.03 0.01 0.02         
 0.11 0.03 0.08         
 0.27 0.06 0.21         

 0.40 0.10 0.31         
            

(2004 )             
            

 40 41 42 43 44 45 49  11 12 13 61 62 63 34 38 39    
Cat D8L Cat D10N Cat D11R Cat D11R Cat 854-G Cat IT 275 Cat 834  Cat 16G Cat 24H Cat 24H Haulpak 120 Cat 631E Misc. FiatA 200 Cat 988B Cat 988F    
            

 0.51 0.41 0.17 0.16 0.10 0.10 0.44  0.25 1.12 0.12 13.91 0.49 5.53 2.11 0.86 0.31    
 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.18 0.00    

 2.07 1.58 1.53 0.81 0.94 0.36 1.23  0.90 1.47 0.98 7.37 1.04 1.48 5.93 2.12 1.12    
 36.60 24.91 12.29 1.93 2.53 1.65 22.29  28.59 61.88 4.30 79.21 27.41 27.72 42.64 55.83 16.89    

 0.00 0.01 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.52 0.00 0.00 0.00    
 2.28 2.27 0.74 0.26 0.11 1.03 2.27  2.29 3.60 0.16 31.36 1.65 8.60 29.49 3.49 2.40    

 1.41 3.13 2.83 4.10 3.94 0.14 2.77  0.89 3.69 4.13 24.75 1.16 2.60 7.70 6.52 0.95    
 42.87 32.31 17.56 7.26 7.62 3.28 29.00  32.92 71.76 9.69 156.60 31.75 46.45 87.87 71.00 21.67    
             

 5.34 9.80 11.20 10.72 10.13 9.04 10.56  10.49 9.66 10.15 8.93 9.49 10.33 7.89 11.03 9.16    
 10.83 17.39 26.41 27.11 22.27 14.14 12.37  7.29 19.70 18.62 32.23 11.25 11.72 12.14 20.74 13.70    

 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01    
 13.14 27.54 60.26 33.08 5.11 4.30 2.38  4.68 16.74 9.13 0.00 7.61 0.00 3.33 0.53 2.75    

 0.00 0.00 0.00 0.00 1.80 0.00 2.19  1.48 0.00 0.00 0.00 3.12 0.74 0.21 10.91 3.99    
 0.20 0.31 0.00 0.08 0.21 26.90 0.00  0.04 0.01 0.00 0.00 0.01 0.28 11.71 0.45 0.14    

 0.00 0.13 0.00 0.09 0.00 0.00 1.06  0.83 0.00 0.00 0.55 0.00 2.48 0.00 0.00 0.00    
 29.51 55.17 97.87 71.08 39.52 54.38 28.56  24.81 46.11 37.90 41.71 31.48 25.55 35.28 43.66 29.75    
 72.38 87.48 115.43 78.34 47.14 57.66 57.56  57.73 117.87 47.59 198.31 63.23 72.00 123.15 114.66 51.42    

 1 9 1 3 3 3 6  4 2 2 7 5 4 2 2 3    
 2496 3234 3520 4996 7300 3155 2908  3346 2598 6428 1265 1775 745 1757 1309 4033    

 2496 29106 3520 14988 21900 9465 17448  13384 5196 12856 8223 8875 2980 3514 2618 12099    
 180,660 2,546,193 406,314 1,174,160 1,032,366 545,752 1,004,307  772,658 612,453 611,817 1,630,604 561,166 214,560 432,749 300,180 622,131    

         

         
 0.06 0.01 0.05         

 0.04 0.01 0.03         
 0.09 0.02 0.07         

 0.19 0.04 0.15         



Itabira 2008 1.6 2019 1.8
2022 ROM 63

46

8.1.4 

2004 Itabira Caué Conceicao 45.5 Caué
Minas do Meio

Minas do Meio Caué Conceicao 20%

Caué Conceicao NPO SF
Jones PF

Caué 14
Conceicao Conceicao

Caué Conceicao Conceicao
Caué 8 – 6

2004 Caué 1 NPO 7.5 SF 13.5 PF 70.2%
85.2%

Conceicao 6.0
2004 Conceicao 45,000 NPO 10.3 SF 11.2 PF

74.5% 91.1%
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Concentration 
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Deslime

Thickener
Spirals
Storage
Disc filter 
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Flocculent 
Flotation

Flow diagram 
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Ore
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Alternative route 
Secondary

Soda ash
Tank
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Treatment
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8.2 Minas Centrais

Minas Centrais Gongo Soco Agua Limpa Brucutu Bau
Maquine CVRD 1990 Brucutu 1999 Gongo Soco 2000

Agua Limpa 2003 Maquine CVRD Agua Limpa
50% Agua Limpa 1962

Maquine 2010 Corrego Meio 2004

8.2.1 

Minas Centrais Quadrilátero Ferrífero Belo 
Horizonte Formación Ferrífera  – 

115 60 Brucutu Gongo Soco Maquiné
Baú Formación Ferrífera

Agua Limpa / Cururu Formación Ferrífera

Minas Centrais Agua Limpa / Cururu Baú Brucutu Gongo Soco Maquiné
2004 25 1.2
28%. Brucutu Maquiné

8-7 Minas Centrais

Agua Limpa / Cururu

Agua Limpa 1961 1998 CVRD SAMITRI CVRD
50/50 Formación Ferrífera 8

Morro Agudo Cururu A B C
Agua Limpa 2003 3 291 459

13,341 27,078

2004 Agua Limpa Minas Centrais 34% Agua Limpa
1.6%

Pincock, Allen & Holt 
9416.00 2005 5 13

A-8.14
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Baú

Baú Formación Ferrífera Minas Centrais
15

116 9,263 134 10,406 2005
31 3,860

Brucutu

Formación Ferrífera Gandarela Syncline Gongo Soco
1985 Mineração Igaporã S.A. 1992 CVRD

327 37,852 270 25,048 CVRD
2005 6,805 31

27 2004 Brucutu Minas 
Centrais 24% 16% Brucutu

0.30

8-8 Guardarela Syncline Brucutu

Brucutu 75% 2004

Gongo Soco

Gongo Soco 1800 W. J. Henwood 1871
CVRD 2000 Quadrilátero Ferrífero

Formación Ferrífera 60 2002
132 250 14,992 34,699

Gongo Soco Minas Centrais 34%
2.4% 2013 2023

1.86

Pincock, Allen & Holt 
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Maquiné

Maquine 2010 6
20 Maquiné Minas Centrais Formación Ferrífera

60 Brucutu-Gongo Soco

Maquiné Mato Grosso Extramil Apolo CVRD 2004
2003 Apolo CVRD

8-9 Apolo

8-9 Maquine

Maquiné 1970 2002 7 192 18,498
7 757 2003 2004

156 14,591 2005 9,005 43
8-10 Maquiné

Maquiné 6% 8-10

8.2.2 

Gongo Soco Brucutu Agua Limpa 2003
Gongo Soco Brucutu Vulcan® Agua Limpa Datamine®
Bau 2005 Bau

1% Gongo Soco Agua Limpa
Brucutu Maquiné 2004

2004 Apolo Maquiné

Pincock, Allen & Holt 
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(MG + Extramil + Apolo)
MG + Extramil

 ( )
      
hc 1.26 0.11 1.37 1.26 0.11 1.37 0 0 0
hf 105.78 67.27 173.05 57.05 45.33 102.38 48.73 21.94 70.67
if 38.15 66.13 104.28 16.06 28.82 44.88 22.09 37.31 59.4

145.19 133.51 278.70 74.37 74.26 148.63 70.82 59.25 130.07
( )     

 estéril 371.8 110.0 261.78

 (t/t) 1.33 0.74 2.01

 (%) 
fegl 58.32 59.18 57.33
sigl 11.44 9.94 13.14
pgl 0.062 0.055 0.070
algl 1.75 2.06 1.40
mngl 0.264 0.309 0.212
pfgl 2.67 2.60 2.75
g1 27.0 20.3 34.7
g2 35.8 36.9 34.5

g3 37.2 42.8 30.8

SETOR EXTRAMIL 

PINCOCK , ALLEN & HOLT
274 Union Boulevard, Suite 200 
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2005
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Agua Limpa – 1

Agua Limpa Datamine®
CLI 3.3

43 65 Agua Limpa Datamine ®
DPLUS DMINUS

8 829

PAH

Gongo Soco Brucutu – 1

Gongo Soco Brucutu Vulcan®

Gongo Soco 12 Brucutu 10 Gongo Soco
593

PAH

Gongo Soco 25 Gongo Soco 24

Gongo Soco

Brucutu 200 150 40
45
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PAH

CVRD (NN)
PAH CVRD

Brucutu 10

Brucutu

Maquiné  – 2

Fabrica Nova Maquine Vulcan®
CVRD 3.0 3.3

100 x100 50 x50
CLI 10

Maquiné 10
9.99

25 x 25 x 10 6.25 x 6.25 x 5
CVRD

PAH
25 x 25 x 10 PAH

6.25 x 6.25 x 5

10
10 10

CVRD
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PAH 10 CVRD

CVRD +6.3 FeGL - 
% +6.3 G1 - % PAH 8-11

Maquine FeG1 FeG2 FeGL FeG1

CVRD

CVRD
FeGL

FeG1 FeG2 FeG3 FeG4

HC HF IGO IF IC CG 030°

3.11

CVRD Maquiné 

(NN)

Pincock , Allen & Holt 
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PAH (NN) CVRD

10 PAH

PAH PAH
PAH

FeGL
SiGL G1
AlGL PGL

PAH

8.2.3 

2004 2,300 4,200 8-3
8-12 8-14 2001 2004

Agua Limpa

Agua Limpa Cururu Agua Limpa
8-15 Agua Limpa CVRD 2000 Samitri

Agua Limpa 1998
1960 100

Pincock , Allen & Holt 9416.00 2005 5 13                                         A-8.25 



 8-3      
Companhia Vale do Rio Doce      
2004 12      

     
Minas Centrais      

2000 2001  2002  2003  2004
(

) ( ) ( ) ( ) ( )
      
      

Gongo Soco  2.443 7.527 7.565 4.500 8.358 
Baú  0.022 0.161 0.030 0.000 0.000 
Brucutu  0.580 0.020 0.859 1.623 6.002 
Agua Limpa  0.000 3.722 6.163 7.903 8.396 
Corrego Meio  0.000 0.823 1.399 1.647 2.150 

      
      

Gongo Soco  1.254 6.981 14.340 21.636 22.748 
Baú  0.000 0.000 0.000 0.000 0.000 
Brucutu  0.323 0.021 0.857 2.976 7.117 
Agua Limpa  0.000 2.242 3.738 7.405 12.406 
Corrego Meio  0.000 1.799 3.875 4.343 5.339 

      
      

Gongo Soco  3.697 14.508 21.905 26.136 31.106 
Baú  0.022 0.161 0.030 0.000 0.000 
Brucutu  0.903 0.041 1.716 4.599 13.119 
Agua Limpa  0.000 5.964 9.901 15.308 20.802 

Corrego Meio  0.000 2.622 5.274 5.990 7.489 

Pincock , Allen & Holt 
9416.00 2005 5 13                                                            A-8.26 
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