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Abstract: In addressing the challenges of low metallization rate,low dezincification rate and high pulverization rate during
the disposal of metallurgical solid waste in converter furnaces, this paper aims to improve the pelletizing characteristics and
high-temperature reducibility of pellets by optimizing the composition and structure of the raw materials. Physical property
analysis experiments on solid waste dust, along with pelletizing experiments using a disc pelletizer, were conducted to
investigate the changes in the pelletizing performance of iron and carbon-containing metallurgical solid waste
pellets. Additionally, thermal reduction experiments were performed in a high-temperature reduction furnace to examine the
pellets’ metallization rate, dezincification rate,and pulverization rate. The findings reveal that optimizing the raw material
composition significantly enhances the pelletizing characteristics and high-temperature reducibility of the pellets. Optimal
green ball properties were achieved with a binder addition of 6% and water addition of 13% , resulting in a compressive
strength of 4.6 N/P, drop strength of 3 times/(0.5 m),and a burst temperature of 442 °C. Under thermal reduction

conditions ranging from 1 100 to 1 150 °C and a reduction time of 45 to 60 minutes, the pellets attained a metallization rate
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of up to 88% ,an optimal dezincification rate of up to 96% , and a pulverization rate of 3% to 5% . By refining the raw

material structure,the pelletizing characteristics and high-temperature reducibility of metallurgical solid waste pellets can

be significantly improved. This approach addresses technical challenges associated with the converter furnace disposal of

metallurgical solid waste and provides critical technical support for enhancing the resource utilization of solid waste.

Key words: metallurgical solid waste; containing iron and containing carbon; rotary hearth furnace; pellet; resourceful

disposal
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Table 1 Main chemical compositions of metallurgical
solid waste raw materials %o

JFERI TR TFe  CaO  SiO, C Zn0O S
SRR 47.50 6.77 8.87 11.40 2.30 0.19
CDQ ¥y 3.79 6.38 7.64 58.40 0.58 1.58

x2 HeBEERNEAR(RESH)

Table 2 Particle size analysis of metallurgical solid waste %
JEORZ FR <0.075 mm [0.075,0.109) mm [0.109,0.125) mm [0.125,0.177) mm =0. 177 mm
BT R 0. 80 21.79 23.71 34.11 19.59
CDQ ¥; 3.19 11.55 37.30 38.31 9.65
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Table 3 Main chemical compositions of mixed pelletizing raw material %
Fez 03 FeO CaO SIOZ MgO Alz 03 Kz (0] Zn0 S C
18.20 31.49 6.51 10. 32 1.35 4. 60 0.50 2.88 0.45 20. 00
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Table 4 Physical properties of raw materials for pelleting

JE 4 FR HHE/(grem ™) HE#E/ (grem ™) LB/ % B/ % DFIK/ % K
= ELIT K 3.11 1.16 62.57 29.33 16.26 1.24
CDQ ¥y 2.16 0.94 56.77 27.05 15. 00 1.24
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Fig. 1 Relationship between binder content and green pellet strength
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Fig. 2 Relationship between water content and green pellet strength
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Table 5 Chemical reaction equations for high

temperature reduction processes
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T )5 FeO + C =Fe + CO
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3Fe, 0, + CO=2Fe, O, + CO,
gz Fe;O, + CO=3Fe0 + CO,
I it FeO + CO =Fe + CO,
Zn0 + CO =Zn + CO,

120 000 -218. 46T
207 510 -217. 62T
158 970 —160. 25T
348 480 -286. 1T
-521 30 -41T
353 80 -40. 16T
-131 60 -17.21T
178 020 - 111. 67T
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Fig. 4 Relationship between dezincification rate and

reaction time under different temperature
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Fig. 6 Relationship between pulverization rate and Fig. 7 Scanning electron microscope energy spectra
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Fig. 8 Morphological characteristics of metalized shell under optical microscope
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