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Research on performance of vanadium iron concentrate pellets for

synergistic optimization from metallurgical solid waste
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Abstract: In view of the similarity of chemical composition between steel slag, blast furnace slag and bentonite. In this
study, the synergistic optimization effect of different metallurgical solid wastes on the performance of vanadium iron
concentrate pellets is systematically explored by using the optimization blending strategy , aiming to solve the key problems
such as poor pelletization, deterioration of fresh pellets quality and insufficient strength of fresh pellets in vanadium
tailings. The results indicate that the pelletizing index is generally low when metallurgical solid waste is added ,with only a
steel slag ratio of 15% to 20% achieving a moderate level. Therefore ,the optimal ore blending scheme is determined to be
20% steel slag or 25% blast furnace slag. Microscopic analysis shows that the strength of fresh pellets is dominated by the
solid-phase diffusion connection bridge of ferrites such as calcium ferrite and calcium ferrite and magnesium ferrite,
supplemented by the liquid phase bonding of compounds with low melting point. After the combination of solid waste, the
compressive strength of fresh pellets is increased by about 59% ,and the compressive strength of fresh pellets is increased
by 28.4% (steel slag) and 15. 6% (blast furnace slag) compared with the raw ore,respectively. This type of small pellets
can be used as sintered mixture ingredients, effectively improving the air permeability of the material layer and improving
the quality of sintered minerals.
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Table 1 Main chemical composition of vanadium-

extracted iron concentrate %
TFe TiO, S MgO Al O,
67.07 0. 652 0.231 0. 605 0. 584
MnO Si0, CaO V, 054
0. 337 0. 285 0. 243 0. 008

xR2 BPREMRNETIEZNZBD (RESEH)
Table 2 Main chemical composition of blast furnace

slag and steel slag %0

FEMS S0,  ALO,  CaO MgO0  Fe,O,

EhEs 26,98 10.05  19.64  3.55  16.17

Wik 1512  1.61  48.08 6.32  21.77
#x3 KAFNSFERBNESH(RESHEH)

Table 3 Particle size distribution of raw materials

for pelletizing %
JEkL <74 pm <48 pm <38 wm
PEPEAG I 91.2 25.7 16.5
i 97.4 54.1 24.9
[ by 86.9 11.5 5.0
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Table 4 Experimental ratio scheme

ES 2= UREC L
1-1 90% FEILGAEHY +10% it
1-2 85% FIVKNGHY +15% Wit
1-3 80% SR HLEATHY +20% B
1-4 75% PEVGANEHY +25% Wit
1-5 70% $EPUFAEH +30% Wi
2-1 90% FEHPNEH + 10% =it
2-2 85% PEPUTAEH + 15% = b i
2-3 80% FEHYANER +20% =it
2-4 75% SEFVBNEN +25% b ids
2-5 70% RAAER +30% =54 id
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Table 5 Balling grade table of minerals

K=0.20~ K=0.35~ K=0.60 ~
<020 K=0-20 0.35 0. 60
0.35 0. 60 0. 80
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Table 6 Pelletizability index of vanadium-bearing iron

concentrates under various ore blending schemes

TR mRDTK % WREHK/ % K HERTERE

1-1 4.36 19. 41 0.29 59
1-2 4.87 19. 49 0.33 55
1-3 5.21 20. 03 0.35 4
1-4 5.33 20. 65 0.36 4
1-5 5.12 20. 13 0.34 59
2-1 4.45 18.36 0.32 53
2-2 4.56 17.47 0.34 59
2-3 4,31 18.22 0.31 55
2-4 4.32 17. 84 0.32 59
2-5 4.21 17. 80 0.31 59
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Fig. 1 Results of drop strength and compressive strength of green pellets under different binderproportioning schemes
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Table 7 Properties of iron pellets after vanadium addition
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Fig. 2 Comparison of compressive and drop strengths of

pellets under the optimal proportioning scheme
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Fig. 4 Compressive strength of fired pellets under

different ore blending schemes
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Fig.5 X-ray diffraction patterns of fired pellets with different blending ratios
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