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Brick making and Briquetting
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Briquetting Technologies Main Parameters Comparison

The characteristics of the Machines for briquetting and their characteristics
process and properties of Vibropress Roller-press Extruder
briquette
Maximum capacity, ton/hour 30 50 100
Cement binder contefb 8-10 1516 3-9

Thermal processing of raw 80% 20 - -

briquettes hourg
Wastes generation - 30 %of production -
Shapeof briquette cylinder, prism pillow any
Dimensions, mm +t80~80 30r40~5%0 535
Moisture content of charge,% <5% <10% 8-15%
Possibility of immediate - possible possible

stacking of raw briquettes




Classification of Extrusion Types

Type of Low pressure Medium High pressure
extrusion extrusion pressure extrusion
extrusion
Description used| Soft extrusion Semistiff Stiff
in ceramic extrusion extrusion
industry
Extrusion 10-27 1522 12-18 10-15
moisture
Extrusion 0.41.2 1.52.2 2.54.5 Up to 30
pressure MPa




Spiral Couette-Poiseuille Flow In Simplified Model of Extruder
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39.8 MPa 79.6 MPa 59.3 MPa
Stacking of extrusion briquettes

Statisticsof briguettesorientationin
the pile: 56.25% havethe orientation
of the "flat" (the long axis of the oval
is parallel to the horizon), 12.5%-
targetlong axis perpendicularto the
hearth, 12.5%- standsvertically and
18.75% onthe"edge".
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Influence of Shear Stress

Extruded briquettes made of coke breeze(94%; 5%

PC: 1% Bentonite.

No.17 roll crusher

No. 27 double extruded —*T

No. 37 hummer milled
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Granulometric composition of coke breeze in the

following states: ([) initial and (2—4) after additional
grinding in a hammer mill, in a roll crusher, and double

extrusion in an extruder. respectively.
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Testing of Metallurgical Properties of Extruded Briquettes for
Blast Furnace

Components Mass shargo Test material RDI .53, %
#1 #2
Portland cement Extruded briquette #1 61.9
9.1 9.0 (1.93)
Coke breeze - 13.5 Extruded briquette #2 96.5
Bentonite i 0.9 (basicity0.75)
BF sludge 54.5 - Sinter(basicity1.2) 64
BOF sludge 36.4 - Sinter(basicity1.4) 60
Iron ore Sinter(basicity1.6) 77
concentrate " 76.6




17 metal, shell, 9004 , Shell, 1100A4



Industrial Extruded Briquettes for Blast Furnace

n. % a, MPa 0,100
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Changesin compressive strength o and porosity n of 0 20 0 60 20 100

brex during strengthening 9-day storage. Bentonite, %
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Blast Furnace Operation with 100% of Extruded Briquettes

The performance of blast furnage 100 %iron ore 80 %extruded briquettes 100 %extruded
briquettes
Consumptionkg/t:
Iron ore 1500 372 -
extruded briquettes - 1425 1960
limestone 150 - :
Dolomite 144 - 29
scrap 132 - -
Quartzite - - 13
Mn ore extruded briquettes - 19 75
Coke, 1525mm 680 530 490
Fe.in fluxed charge, % 57.6 50.4 45.5
Capacity, t/mper day 1.9 1.62 2.0
Blow temperature U d 925 900 1000
Blow pressurgkg/cn? 0.5 0.3410.38 0.380.42
[Si], % 1.0/ 1.8 1.001.5 0.81.1
[Mn], % 0.2 0.4i0.5 0.770.8
[C], % 3.84.0 3.753.90 3.80'3.95
[S], % 0.050 0.060 0.038 0.050 0.038 0.042
Hot metal temperaturé 1380 1440 140Q 1450 14101450
(Ca0), % 34.86 33.12 38.039.0
(SIO,), % 31.98 30.23 30.0'32.0
(Al1,0;), % 23.87 17.98 16.018.8
(MgO), % 9.46 9.48 8.00 9.5
(FeO), % 1.01 1.26 0.6/1.15 11
(MnO). % 0 35 075 13-14




Brex in the skip of Blast furnace
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Simulation of BF with extrusion briquettes in the charge

Mathematicalmodel of BLAST FURNACE on the basisof softwaredevelopedn Moscow
Instituteof SteelandAlloys (DOMNA).

Blastfurnacevolume4297ms.

Chargeof 3-componentssinter, pelletsand briquettesThe shareof pelletsis determinedby
the capacityin pelletizingfactory (6 million tonsof pelletsperyear)

Basicity of briquettesconsistingof iron ore concentratendcoalis determinedn the basisof
thebindersharein the mass(6%) andbentonite(1%), basicityof briquetteqB2) is 0.50-0.55.

Basicity of sinteris determinecdbn the basisof the acceptedonceptof replacingthe sinterby
briquettesand by their basicity Whenreplacing50% of sinterin blastfurnaceby briquettes
sinterbasicity shouldbe between2.8-3.2. It shouldbe notedthatin the structureof sinter of
this basicity dominatingare the phaseswith increasedstrengthcomparedwith sinter with
basicityin therangel.5-1.7 (producedoy NLMK atpresent)



Simulation results

The performance of the furnace Traditional Option1 Option2
charge
Sinter consumptioth 2 = 1.7 kg/ton 1109 - -
Sinter consumptioth 2 = 3.0 kg/ton -
Pellets consumption, kg/ton 546
Extruded briquettes consumption, kg/ton -
Iron ore consumption, kg/ton - 17 -
Fe content in charge, % 58.2 57.45 57.15
Coke ratekg/ton 391 354 284
Natural gas consumption, sfon 125 125 35
Pulverized coal consumption, kg/ton - - 160
Blow rate m3/min 7483 7568 7340
Blow temperaturgd 1240 1240 1240
J ,content in blow% 30,5 30,5 30,5
Blast humidity g/m? 10 10 20
Top gasmd/ton 1545 1540 1470
Top gas pressuykPa 240 240 240
¢ [ conteni% 24.4 24.9 26.2
g [, contenf % 23.2 22.6 23.9
1 », contenf % 9.7 9.9 8.2
Slag ratig kg/ton 318 314 323
Slag basicity 1 2 1,01 1,01 1,02
Capacityton/day 12465 12624 12708
Capacity ton/m?Alay 92,48 93,66 94,3
Reduction efficienc$o 94.2 94.2 94.2
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Full-scale testing of SiIMn production with Extruded

Reference and Full scale tral periods

Component
of the charge RE'fEf_EllCE 1 7 3 n 5 6
period
0526 0525 0525 0525 0525 0525 0525
Ma Ore-1 (30%)  (30%)  (30%)  (30%)  (30%)  (30%)  (30%)
1205 112 1.03 0855  0.705 0.6 0.525
¥
Man Ore-2 (70%)  (65%)  (60%)  (50%)  (41%)  (35%)  (30%)
0087 0175 035 0.5 0605  0.69
BREX - (3%)  (10%)  (20%)  (29%)  (35%)  (40%)
Estimated weight of charge 1.73 1.732 1.73 1.73 1.73 1.73 1.74
Incoming manganese with:
vt 0262 0262 0262 0262 0262 0262 0262
(43%)  (42.6%) (426%) (42.4%) (422%) (42.1%) (41.8%)
Ores 035 0325 0209 0224 0205 0174  0.152
- (57%)  (53%) (486%) (40.1%) (32.8%) (27.9%)  (24.2%)
0027 0054 0109 016 0188 0214
BREX - (4.4%)  (8.8%) (17.5%) (25%)  (30%)  (34%)
Manganese charge weight 0.612 0.614 0.614 0.5619 0.622 0.624 0.628
Average manganese content, %o 354 355 356 358 30 36.1 36.1
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Full-scale testing of SiMn production with Extruded Briquettes

Reference and Full scale trial periods

Parameter
Feference pericd 1 2 3 1 5 6
Actual metal production ton 816.323 2084 277.1 196.6 570.6 397.2 7572
over a period of time, t b.t (basic ton) 839.670 300.7 285.8 199.5 584.75 3932 7678
Actual furnace performance. % 98.9 07.6 974 99.7 06.2 08.6 936
Power consumption, MW 333927 10782 10854 7347 21208 1536.3 282148
Specific power consumption, KW¥h'b.t 3977 3586 3708 3682 3627 3908 3675
. t (29%Mn)/b.t 1.106 0.933 0.892 0.714 0.635 0.626 0.492

Ore=> t (48%Mn)/b.t 0.668 0.563 0.539 0.431 0.383 0378 0.297

t (49.5%Mn)/'b.t 0.565 0.505 0.452 0.509 0.430 0.524 0.434
Ore-t t (48%Mn)/b.t 0.582 0.520 0.497 0.525 0.495 0.540 0.499

t (31.37%Mn)/b.t 0 0.077 0.164 0.273 0.387 0.571 0.605
BREX

t (48%Mn)/b.t 0 0.050 0.107 0.178 0.252 0.373 0.395
The total consumption th.t 1.671 1.515 1.538 1.496 1.502 1.721 1.581
of raw manganese ore t (48%Mn)/b.t 1.250 1.133 1.143 1.134 1.130 1.291 1.191
Coke, t'b.t 0.445 0339 0.420 0.405 0.395 0.415 0413
Quartzite, t/b.t 0.419 0.409 0.524 0.465 0.529 0.456 0.475
Silicomanganese fines Brigquettes t'b.t 0138 0.082 0.103 0.092 0.120 0.110 0.094
s Ol conttin 9 I
Electrode mass. t/b.t 0.034 0.032 0.030 0.035 0.028 0.033 0.028
Manganese extraction from the ore component, % 20.1 708 80.7 80.7 836 791 79.9
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Furnace productivitytph

Furnace productivity vs BREX share
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Full-scale Testing in Midrex Reactor

Components 02-01 02-02 02-03
Pellets fines 50,0 50,0 50,0
Sludge DRI 25,.0 25,0 25,0
Mill scale 15,0 15,0 15,0
EAF dust 5,0 4,75 5,0
lime 5,0
PC 5,0
Magnesium sulfate 5,0
Bentonite 0,25

Elementsand | ) 9 02-02 0203

oxides

Fe 74,86 69,02 86,86
Fe ot 49,11 18,66 84
2//(I)etalllzat|on, 65.6 26,96 96,71
C 1,75 0,89 1,02
CaO 9,11 6,71 5,07
MgO 2,93 2,24 7,81
SiO, 341 4,35 4,04
Al,O,4 1,57 1,45 2,13
MnO 0,34 043 0,39
P,O¢ 0,076 0,074 0,0134
S 0,0256 0,093 0,26
Na,0+K,0O 0,48 051 0,74
ZnO 0,18 03 0,045
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