55 47 55 1) W g fl %K Vol. 47, No. 1
2026 42 A IRON STEEL VANADIUM TITANIUM February 2026

TFe X 4 & k& 45 4 44 14 J52 %2 Wil B9 A 32

MK, % WL HE OE A, Em A

(1. AL R AE NP EROR PR GIHT .0, JLaT 100083; 2. ZEHIER AR FEBe AT BRZA ), 1UJ1 ZEEAE 6170005 3. 2%
AT B AP BR AT, 1)1 P55 6150005 4. Lt RHE R AAR (KRN ERIG 4 42 [ HLAR R, LA 100083)

i Bl B RIE AR ERIABITE T FeO-8i0,-V,05-TiO-MnO-CaO-MgO 4 5 Y B B AE AR5, $R5F T 4
B (TFe) XML A R AV B2 iR . 455 XTI (XRD) A L BE(SEM) 2387, B9 1 HLIA 7E
T BN SO SR I R SE AR o SRR, BEAE TFe 1 MBI, o L sl i BE A AV T 286 2 T v,
HLAEIR R 5 I RO i R TR, TFe 8 (LT A A B0 B RO M (038, AR T rili E
B (RS TFe ARG W35 T o AEARALIELEE 1350 °C T, K BT R AH F2 280 ks s O b A1 A, TFe 5 &1
SEIGEE T A A RO H ELURE O A3, S0 (R TR AR A IR BE T o BIFSE 4 SR IR L 9 )
ARAL AL AL BEAL PR RE S T B Al

KRR PLIE; I hh 115 TFe; FHEE: J& 5 O llg ..—1
PESHES:TFI1I Lk FRE: A X EHS:1004—7638(2026)01—0028—08 h ._ =
DOI: 10.7513/j.issn.1004-7638.2026.01.004 FiRE (RIRRS) #RIRHDS (OSID) : ) ?
_'fi- i [] K
(O Bt B

Study on the effect of TFe on the physicochemical properties of
molten vanadium slag
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Abstract: The viscosity and melting characteristics of the FeO-Si0,-V,0;-TiO,- MnO-CaO-MgO sys-
tem were investigated by rotating column method and hemispherical method, and the influence of total
iron content (TFe) on the physicochemical properties of vanadium slag melts was discussed. Combined
with X-ray diffraction (XRD) and scanning electron microscopy (SEM) analysis, the phase precipita-
tion of vanadium slag at high temperatures and its relationship with viscosity and melting point were in-
vestigated. The results showed that with the increase of TFe content, the slag flow temperature de-
creased while the viscosity increased, and there was an obvious transition point of viscosity when tem-
perature decreased. Above this critical temperature, TFe content had negligible effect on the viscosity of
the slag, while below the transition temperature, the viscosity of the vanadium slag increased dramatic-
ally with the increase in TFe. At the vanadium extraction temperature of 1 350 °C, the precipitated phase
of the slag was mainly a high melting point spinel phase, and the increase in TFe content promoted the
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precipitation of the spinel phase and the single particle became larger, resulting in a sudden increase in
the viscosity of the melt as well as the melting temperature. The present work would provide a theoretic-
al basis to some extent for optimizing the physical and chemical properties of vanadium slag.

Key words: vanadium slag; spinel; TFe; viscosity; melting point
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Table 1 Compositions of experimental slags %
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Fig.2 Schematic illustration of viscosity measurement device
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Fig. 3 Melting process of vanadium slags with different TFe contents
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Fig. 5 Relationship between viscosity and temperature of melts at different TFe contents
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