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Table 1 Chemical composition of panzhihua titanium

concentrate (mass fraction) %

4> Ti0, FeO TFe,0, CaO MgO SiO, ALO, S V,0,
HIE 4715 3473 572 129 525 297 121 0.16 0.087
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Table 2 Particle size distribution of titanium

concentrate

AL/ pm +150  150~96 96~75 75~44  —44

ik i t/% 1555 28.21 20.74 26.51 8.99
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Fig. 1 Particle size distribution curve of panzhihua

titanium slag
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Table 3 Physical performance parameters of titanium
slag
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D AE 3.64 1.76 1.89  30.94 2327 2544
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Fig.2 TGA-DSC curves of titanium slag
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Fig.3 XRD patterns of samples calcined at different temperatures
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Fig. 4 Raman spectra of samples calcined at different temperatures
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Fig. 5 Effect of roasting temperature on sulfur and carbon contents
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Fig. 6 SEM images (2000x) of samples calcined at different temperatures
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Fig.7 Effect of sulfur and carbon contents in titanium slag under different holding times.
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Table 4 Performance comparison of products with different processes
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Preparation of high—performance artificial rutile for welding materials by fluidized bed

roasting of Panzhihua low—grade titanium concentrate
LIU Juan'?, YE Endong'

(1. State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Research Institute Co. ,
Ltd. , Panzhihua 617000, China;

2. Department of Advanced Functional Materials, Chengdu Institute of Advanced Metallic Material Technology and Industry Co. ,
Ltd. , Chengdu 610305, China)

Abstract: Rutile TiO is the primary functional component in the coating of titanium electrode welding rods. At

present, this material is mainly dependent on imports, with an external dependence rate exceeding 90%. In

response to this situation, this study took low-grade titanium resources from Panxi region (with total content of

MgO, SiO2, Al,O3, MnO and CaO higher than 10%) as raw materials. Combined with its material characteristics,
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the synthetic rutile-type TiO2 was successfully prepared via the process of “titanium extraction by electric furnace
smelting-fluidized strong oxidation roasting”. Thermodynamic analysis, phase characterization, microstructure
observation and industrial tests were also carried out, and the main conclusions are as follows. The optimal process
parameters were determined as fluidized roasting at 950°C for 60 min. Under these conditions, the prepared
product had a TiO> content of 75.2% , with the proportion of rutile-type TiO» reaching 92% , sulfur content <
0.028% and carbon content <0.008%. The slag fluidity was improved, and the weld porosity was reduced to
1. 2%, meeting the ultra-low sulfur and carbon requirements for welding consumable raw materials in high-end
manufacturing. The mechanism of reconstructing rutile-type TiO, by oxidative roasting of low-grade titanium slag is
identified as “solid solution decomposition-directional crystal growth-synergistic removal of impurities”. During
roasting, associated impurities such as MgO and SiO; in the titanium concentrate are uniformly distributed at the
nanoscale, forming “in-situ slag-forming components” and realizing synergistic resource utilization. This process
realizes the efficient conversion of low-grade titanium concentrate into synthetic rutile for high-end welding
materials. The TiO: resource utilization rate reaches 85%, 25 percentage points higher than that of traditional
processes. The production cost per ton of synthetic rutile is about 2 538 RMB, In addition, the process features a
short flow, no acidic wastewater discharge, and 40% CO2 emission reduction, showing remarkable economic and
environmental advantages. The research results break through the dependence of traditional synthetic rutile
preparation processes on high-grade titanium raw materials, providing theoretical basis and technical support for
the transformation of Panxi titanium resources from “resource-oriented” to “functional-oriented”.

Key words: advanced welding materials; artificial rutile; Panzhihua titanium concentrate ; fluidized bed roasting;

desulfurization and decarburization; rutile-type TiO2; mineral phase reconstruction; synergistic resource utilization



