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Table 1 Multi — elements analysis results of raw ore and concen-

trates

TFe V,0, TiO, Si0, ALO, Ca0 MgO S P

element

19.280.136 5.14 45.43 8.27 4.26 9.27 0.009 0.044

raw ore

concentrates 58.50 0.57 8.81 2.10 3.62 0.72 2.53 0.002 0.12
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Table 2  Particle size analysis of concentrates

particle size /mm +0.074 -0.074 +0.045 —-0.045

percentage /% 3.07 12.27 84. 66
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MgO &8 B /b A L%d )5 15 TFe Sh i N
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Table 3 Main equipments of RHF pilot test
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Fig. 1 Process flow diagram
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serial number equipment name

equipment model and parameters

application of the equipment equipment sets

1 XLH mixer 22 kW, 380 V raw material mixture 1
2 disk pelletizer Diameter; 2.5 meters preparation of carbon — containing pellets 1
3 mesh belt dryer three layers; 2.2 kW drying 1
4 RHF outer diameter; 10 m, charging width; 2 m reduction 1
5 direct current electric arc furnace 300 kVA smelting of pellets 1
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Fig. 2 Influence of temperature on the index of pellet
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Table 4 Influence of melting temperature on the recovery of iron

and vanadium

Temperture Fe grade Fe recovery V grade V recovery TiO, grade TiO, recovery

/°C /% /% /% /% /% /%
1550 97.78 66.25 0.182  22.76 36.47 98.35
1600 96.12  96.57 0.400 74.34 37.12 98.62
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Fig. 6 Influence of smelting time on Fe and V
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Table S Multi — elements analysis results of iron containing V

Fe V Ti Si C S P

93.80 0.463 0.14 0.76 3.76 0.06 0.15

®6 BRI R T

Table 6 Multi — elements analysis results of the slag

TFe V,0, TiO, Si0, ALO, Ca0 MgO0 S P

0.95 0.27 38.86 18.69 21.45 5.12 12.29 0.002 0.001
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Study on Direct Reduction of Sea Sand Ore Containing Vanadium and Titanium
by Rotary Hearth Furnace
LIU Changzheng, CAO Zhicheng, PENG Cheng, CUI Huijun

RHF Business Division, Baowu Group Environmental Resources Technology Co. , Lid. , Shanghai 201900, China

Abstract; For the concentrate of Indonesian sand mine containing vanadium and titanium, the process of direct reduction
by rotary hearth furnace and melting separation by electric furnace was adopted to complete the small — scale basic test and
the pilot test successively. The metallized pellets could be obtained with the average metallization rate of 88.63% and car-
bon content of 4. 81% by pilot test under the conditions of the mixed material ratio of the sea sand concentration, semi —
coke, bentonite and organic binder at the ratio of 100 : 25 : 3 : 1, the thickness of containing coal pellets of 3 layers (54
mm) , rotary hearth furnace roasting temperature of 1 260 °C , reduction time of 30 minutes. Then the hot metallized pel-
lets were fed into a 300 kVA electric furnace for smelting. The iron containing V could be obtained with TFe grade of
96.25% , iron recovery of 99.64% , V grade of 0.443% and V recovery of 88.96% . The grade of TiO, in slag is
38.86% , and the recovery of titanium is 98.95% . The results showed that the technology of direct reduction by RHF and
melting by electric furnace was feasible.

Key words: rotary hearth furnace ; sea sand ore containing vanadium and titanium; direct reduction roasting; electric fur-
nace smelting separation

SR XK, WaE M, 2R, A 2R UG 5 IR B T [J]. 9 7= R 3 5RH ,2020,40(4) :52 - 57.
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