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Effect of preformed calcium ferrite addition on sintering behavior
of vanadium titanomagnetite

Xie Hao"’, Li Gangl, Lv Xuewei’, Sun Xiaodongl, He Haixi'

(1. CISDI-INFO Co., Ltd., Chongqing 400041, China; 2. College of Materials Science and Engineering, Chongqing Uni-
versity, Chongqing 400044, China)

Abstract: In view of the problems of low yield, poor strength and high energy consumption in the sin-
tering process of vanadium titanomagnetite, a new sintering technology of preformed calcium ferrite is
proposed in this paper, and its feasibility and theoretical basis are revealed through the tablet sintering
and thermal analysis test. The results show that with the increase of substitution ratio (preformed calci-
um ferrite to partially substitute CaO), the microstructure of roasted products changes from granular
structure to melting corrosion structure, the content of SFCA increases, while perovskite content de-
creases. In addition, the quantity of melts increases, the coalesce of sintering bubbles is promoted, the
average porosity decreases from 42.9% to 36.2%, and the densification of the matrix is promoted. The
formation of calcium ferrite melts in the heating process can be divided into three reactions, according
to the formation temperature from low to high, it is the eutectic reaction of CF+CF, — L, the melting of
SFCA-I and SFCA, respectively; the addition of preformed calcium ferrite can reduce the generation
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temperature of initial melts, and increase the total sintering melts by about 9 %; promote the melting of
iron oxides into the initial melts, increase the content of calcium ferrite, and promote solid-liquid assim-
ilation reaction.

Key words: sintering, vanadium titanomagnetite, preformed calcium ferrite, TG-DSC
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L VIM R lsikl, PRI ARG 4. JUh SR LSRR, ERYRELE] 20% ~ 30%, RN AH
TR ARG & TZ2ER, LT 5 10%. MERRTT, ek A5 as 5 h i AR 2k
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Table 1 Phase compositions of VITM iron ore sinter %
(=1 P 1] R ™ TH P SFCA TP AT C28 G
AT Fp 3t 1986 45.45 23.23 731 5.85 235 11.68
PR ZE 2017 46 ~ 49 12~15 1~3 20~23 1~3 1 3~5 8~11
" 2017 1.84 35~37 11~13 4-~8 29 ~ 31 4~7 16~ 18
i A 2015 2.13 20~22 32~ 34 6~8 20 ~22 17~19
22 2008 24 26 ~28 22~25 1~15 23 ~28 16~ 18
T 2000 1.7 28 38 2 3 23 6
A 2012 2.4 22 ~26 28 ~ 31 15~1.8 25~28 12~16.5 1~15
RN 2012 22 32~34 27~29 3~4 18 ~20 1~2 2~4 3~5 12~ 14
faf A 2010 29~312 28 ~ 31 12~18 15~175 18~19.5 1~2 2.8~3
A 2013 29 20~23 21~24 4-~5 30~33 1~3 6~8 1~3 7~10
Yu 2015 2.0 38 35 7 45
AR 2016 33~35 20~23 5~7 15~18 3~5 7~9 1~3 6~9

* R-TICHRE, TM-SKRERRT™, TH-SKARERA™, P-554K1", SFCA-SLIRES, TP-AKMEAT, AT-SKME A1, C2S-RkR — 45, G-3iEs A

N T BB BRI S BEAT EOR B ATATIEIRSE GOV S A AR 28 18 52 0, 01 A0 A il
HEEARE, B M P IRWT S TH R (TG- DSC) AL T Pl kAR ES X SR TE Bt i &
RS A= AT AN TRV LU BURTBRRE RO bt PR AR S RS A A T R B
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Table2 Chemical compositions of sintering raw materials %
Jket TFe FeO AlO; MgO Sio, CaO TiO, V,05 S P
VIM 55.62 30.72 3.41 3.28 33 0.587 103 0.68 0.517 0.006
BR-A 61.12 283 0.131 1.96 1.12 4.19 1.4 0.137
By B 4375 1.29 6.66 0.624 22.94 1.18 0.582 0.118 0
B C 61.31 9.33 0.702 0.427 9.23 0.716 0.04 0.074
ARA 0.35 0.89 1.12 2.38 52.54 0.0115
1.2 EHEke Ao AT VAL CF XF CaO WIEMR L] (LLT fj FREF
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Table 3 Material ratio under different substitution ratios

%

R VTM 2 A L7RN® BHB A RA LEEY/ R BH
0 63.15 12.63 4.74 4.74 9.47 5.26 0 s
20 61.67 1233 4.63 4.63 9.25 411 338 15
50 59.59 11.92 447 447 8.93 248 8.13 15
1.3 TG-DSC PR R TR SRR ™ A T A FR AW, WA #EA

TR LU AR A FE 4 B 40 me, I E AR N
5 mm AR ELE % (10 MPa) J Hfk . TG-DSC il
s B R R B T A I, E AT,
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Fig.1 Optical micrographs of sintered tablets at various substitution ratios
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Fig. 2 Statistics of pore area of sintered products at vari-
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Fig.4 TG-DSC curves of different sintering mixture
samples during heating
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Table 4 Reaction of sinter blend in each heating stage
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BIRHH/%  REEXE/ C A/ C = osC DSCUETE RS- ) LYjp2 s e
0
20 45~ 200 WA R 7l YK K
50
0
20 345 ~ 500 440 Kl SN A Ca(OH), /i
50
0
20 525 ~ 600 570 WEAT 1 /NG RER 2 AL
50
0 691 ~ 827 785 65.3
20 692 ~ 835 795 PN PN W e 59.65 FaVTEwy i
50 691 ~ 815 774 46.76
0 827 ~1160
20 835~ 1154 WA 3 = FEM B ZICERIRES A N R R Ak
50 815~1153
0 1160 ~1220 1186 0.59
20 1154~1219 1190 WA o & NI Pl 432 CF+CF 3Ly
50 1153 ~1211 1187 3.18
0 1220~1289 1277 39.38
20 1219~1292 1275 WEAT K R I g 38.94 SFCA-I51k
50 1211~1288 1271 39.11
0 1289 ~1320 1302 3.39
20 1292~1317 1303 WA R E NI 2.32 SFCAXE 1L,
50 1288 ~1317 1301 2.11
0 1320 ~ 1400 1361 18.16
20 1317~ 1400 1362 WA K TR I R 21.66 BRI A R R o3 %
50 1317 ~1400 1362 22.40
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FOEIRE X AR A . AT LA B, B AR HL ]

FIIE TN, SFCA-T WA AR BB MTRE(R . iR kL
FANE] 1320 ~ 1400 °C B, FEZE—1 B 5 (g e
FEAERE R /> 10 J, XAk SR A R s Ak R R Ak
WA AP ARG AR A s T M A g AR
B AN T3 5w, Horp SRR O AR I R 4y
RN, B E A E AR AR DU EL A O R SR
FHASE M, B4R AL 91 X5 YRR 2 9 388 i i 43
A LLE B, B 2R S 09 i AT {2 2 CF+CF, (4t
RN, BT R e A B, B EL 12 9% .

®5 FHRI R KRS K KT YIME L FTIRUAE
Table 5 Heat absorbed by the melting of SFCA and iron ore in heating

BACHHI%  CP+CRA&/(Jg")  SFCA-IEL/(Jg')  SFCAKMb/(Tgh)  #u¥aib/de’)  BIHIT-g")  REE /%
0 0.59 39.38 3.39 18.16 61.52 0
20 4.32 38.94 2.32 21.66 67.24 9.3
50 3.18 390.11 2.11 22.40 66.8 8.58

K5, 3 6 200l iR A BHE R IR AT FE v i P A
Br it TG-DSC i1 & 45 B Be S iy o Bl 4 1 B 1 e
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Fig.5 TG-DSC curves of different sintering mixture
samples during cooling
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Table 6 Reaction of sinter blend in each stage of cooling

B/ % MREIX [H]/ °C WA/ <C MPRASAE DSCU A Tg ) YRk RE AR,
TG DSC

0 1336~1281 1313 29.28

20 1355~1288 1326 WA 1 A 27.25 BRAALIIT R SR Ak
50 1360~ 1288 1327 28.54

0 1227~1195 1216 777

20 1228~1196 1217 WA 3 T A 9.27 BRI ) KR4k w4 Ak
50 1226 ~1195 1217 11.62
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