WATH B2 % ¢ K H Vol. 47 No.2
2022 44 H Sintering and Pelletizing Apr. 2022

B PR 2 PLERER A 0™ 165 5 PR e A % I o VY-

B T, muE, 258, FEW, @ B, BUX, @
(1. PUNEERESE ABLEA BRA E, DI SRl 61490052, HRBHEBE 16 4 5H0R TR =Bt K 401331)

FEE Ry e o0 M FAUVER S BEUR , WOt R A0 (M B T B w3 JLAE s 7 P 9 o5 b, AR S 5 A B A IR 1815 ALK R A B Y B
WEFERPE R SUERIR A 106 S M RE , MOS0 i L IC L AR 2 RO 5 A 1 0GR OF R 43 IR S5 8 PPN O B X 3R
A 0 B AT IR . 45 I e TR EE A 950 °C , FAAA] 2 20 min, S5HEIREE N 1 230 °C, KEHERHE N 25 min (4451
T, A ER A BB R R R T 2 000 N/P, kN 3 340 N/PIREERY RDI 5 15 0 39T T 96% 355% LA L ERAH 1Y RI
T 70% B T ik 89. 9% 5 A HIZIKIEEIIRT 13% . MZLRGIEMES R s B 0.6.,0. 8 A1 1.0 YR, 25431
BEA2.0% \1.5% F1 1. 8% (Mg L5 A tEhb it LRG58, dr R BRI I 7 0. 8 JZ I I R 1.5% .
KR HUKERA T, Bk PURRRED; IR BRI GE

hE 422 . TF046. 6 XEKARIRAD ;A X EHE 11000 — 8764 (2022)02 - 0030 —08
doi ; 10. 13403/j. sjqt. 2022. 02. 021

Metallurgical performance test and quality evaluation of alkaline

all-vanadium-titanium pellet
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Abstract: In order to make full use of vanadium and titanium ore resources and improve the performance of pellets
and increase their proportion in the blast furnace, the metallurgical properties of alkaline all-vanadium and titanium
pellets and the its relationship with alkalinity, bentonite ratio, physical phase composition and microstructure are
researched by adding quicklime to adjust the alkalinity of vanadium and titanium pellets, and the quality of pellets is
evaluated by using a stratified comprehensive evaluation method. The results show that: under the conditions of
preheating temperature of 950 °C , preheating time of 20 min, roasting temperature of 1 230 °C and roasting time of 25
min, the compressive strength of most obtained pellets is obove 2 000 N/P and the maximum is 3 340 N/P;the
RDI ; |5 .. of the specimens is higher than 96% . The RI of more than 55% pellet is higher than 70% ,up to 89.9% ;
the free swelling index is all lower than 13%. The stratified comprehensive evaluation results show that the pellets with
alkalinity of 0. 6,0. 8 and 1.0 have the best overall performance after adding 2. 0% ,1. 5% and 1. 8% bentonite,
respectively. On balance, it is suggested that the alkalinity of pellets production should be 0.8 and the ratio of
bentonite should be 1. 5%.
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Table 1 Main chemical composition of raw materials %
R TFe S p Sio, MgO Ca0 TiO, V,0, AL O, H,0
PRS®T 55.949  0.504  0.018  3.703  2.119 1.093  9.840  0.616  2.742  3.110
Brelk  47.190  0.539 — 4.130 — 1. 168 — — — 0. 105
AR — — — 2.419 — 80. 861 — — — 0. 000
gz + 2.410 — — 61.680  0.100 0.010 — — 13.800  14.720
F2 REERMREHER(REHH)
Table 2 Size distribution of raw materials %0
JFRLAFR -0.050 mm  0.050 ~0.075 mm  0.075 ~0. 100 mm 0. 100 ~0. 150 mm 0. 150 ~0. 200 mm +0. 200 mm
BRAE 92. 000 5. 400 1.750 0. 780 0. 068 0.02
7R/ 21.224 21.520 19.217 24. 882 9. 873 3.284
fi i 4 85.399 11.617 2.555 0. 429 0. 000 0. 000
1.2 REHE G, IATT s ) BRI A Y,

PUEF= I S bR SE A, SR A A K
RVETTHE, Wit o AikEe, IRk
23 PR, RAFEEBRVLEER, BN 1000
mm, YEEREFE] N 20 min, 4BRK DA K 8% .,
BUEAA N 10 ~12.5 mm BIAER (29 695 ) %% A
7 (D75 mm x 100 mm ), FFRE G5 M
BRIMBY (HFEH 80 mm, &N 700 mm,

il SIS T EBE A (WM 1.5 m*/h)

ABRTED AR IR 52 Bk RS e 4l B2,
HF R IR A 14 min, 950 °C IR R L 20
min, 1230 CIREE FAHE 25 min, 1130 CHE
T3 min, A E P NE KA HD + Ak
HAREHD) . BERER A T R 5m B 38 R
VIR 38 J57 A3 e R DB ik 2 25 347 4 R I A
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Table 3 Batching scheme (%15, SmartLab-9) . &S B (K5 .
R B JEURHAC HE (T 4350 /% JSM-7800F ) 43 3l 34 T AH 73 Afr AR 25 48 43+ # .

T BE B Bk EAK Wit

2 ZER 5B

1 1.0 2.0 91.50 1.8  4.70

2 1.0 1.8 91.86 1.8  4.54 2.1 HERS

3 1.0 1.5 9238 1.8  4.32 B ERATE A B I 4 R, 4
4* 0.8 2.0 92.70 1.8 3.50 Al B FEREA S T Tio, BB R, Al
5* 0.8 1.8 9302 1.8  3.38 10% ; 1M TFe i 70 8U8AK, N 52% ~54% ;
6" 0.8 1.5 9350 1.8  3.20 FeO BT /- B AR 0. 8% 5 S it 7 $im iy
-+ 0.6 20 9390 1.8 230 $90.013% , 75% LA I iR 2K F 0.01%
g* 0.6 L8 9419 18 221 WS ik 97% LU b, X vl 7R &1 T,
9# 0.6 1.5 94. 63 1.8 2.07 }j{ﬁfﬂg%’fﬁtlﬁﬁ?ﬁﬁ, Eﬁ@ﬁﬁ—&%ﬁﬁ?, I 2
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Table 4 Main chemical composition and basicity of finished pellets

Ry 2z Ly (B 5340 / %

i S TFe  Si0, €a0  MgO TiO,  V,0; ALO, P As FeO K
1*  0.011 52.260 4.700 4.680 2.450 9.627 0.58 3.050 0.020 0.006 0.460  0.995
2" 0.008 52.330 4.560 4.560 2.400 9.740 0.574 3.120 0.018 0.006 0.800 1.000
3" 0.007 52.390 4.340 4.310 2.490 9.991 0.589 3.070 0.020 0.007 0.460  0.993
4% 0.006 52.810 4.620 3.730 2.440 9.798 0.589 3.120 0.017 0.006 0.460  0.806
5% 0.013 52.800 4.590 3.760 2.450 9.812 0.594 3.170 0.020 0.006 0.690 0.819
6" 0.009 53.040 4.370 3.660 2.440 9.836 0.588 3.070 0.020 0.007 0.460 0.838
7" 0.005 53.220 4.580 2.930 2.430 9.822 0.607 3.130 0.015 0.006 0.460 0.640
8" 0.008 52.930 4.540 2.920 2.510 10.044 0.599 3.190 0.020 0.007 0.460 0.643
9*  0.004 53.780 4.350 2.730 2.470 9.915 0.604 3.070 0.019 0.006 0.230 0.627
2.2 HERE IKFT 3340 /P, HATIR B R Ay REbE L EE A

BRI BT R R S Bin, &S BFA], [ 28 Ik S AL B R &5 RN R4 . R
FAL, 9 HERIA W B A R % 2 AR 7 2ok, ik KKEE . BRI B AR I 2540 205 AL fg
FE A 1 M PTESREK T 2 000 N/P, 50% WA RIS A P RE R 43 58 i, A RE AR UEEK [
DL aRRE (R B 7 2 300 N/P DL b, feoR(E TE B LR ) 24 L 254

x5 RMKEATHMERE

Table 5 Compressive strength of finished pellets N/P
1 # 2# 3# 4# 5# 6# 7# 8# 9#
2 048 2 085 1 900 2792 2 100 2 601 3 340 2 745 2 494

el 3 T ¥ 4 B LU X6 e i i BE 1) 55 i) 401 [ 3R, ME 2 0T, 9 HERAW BH P 2H A
1R, WKL ATAL, R Redl T, i ©l, ¥ % 4 Fe,0,. Fe,0,. Ca,Fe,TiO, i
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ERIATH 19 XRD PR3 | OWLZE #9432 | BERBA B 22 5t 4 B3 AT X S K
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Fig.1 Relationship of compressive strength of
pellets and basicity, bentonite ratio
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Table 6 RDI ;.. of finished pellets %o
1 # 2# 3# 4# 6# 7# 8# 9&
98. 68 98. 54 96. 43 99.20 98. 05 99. 56 99.20 98.94 98. 56

(a) ~ () 4FBIRTRE 1% ~ 9* B e it
1—Fe, 0,3 2—Fe;0,; 3—Fe,Ti,0y; 4—Ca,Fe,TiOy,
B2 9HKEH B XRD Eik
Fig. 2 XRD patterns of 9 sets of pellets
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(a) ~ (i) ZrRERL 1% ~ 9" KB BRI A (4 R 254
B3 9AKEATHEMEN
Fig. 3 Microstructure of 9 sets of pellets
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Table 7RI of finished pellets %
1 2* 3" 4* 5" 6" 7 8" 9
70.4 89.7 45.5 53.9 77.2 93.3 64. 1 45 71

rE S af L, M RN 1. 5% I, B Nz - BC e 3 B2 1. 7% VA B, RI BT
BJE R 0.75 ~ 0. 8 FfIE RIGAFNWE(H (93.3% ), BB S K, R ORA{E N 89. 7% (AE I + Hid
TERREE A 1.0 BT RI BB ARAE (45.5% ) ; 4 oM. 8% B JE N1, 04b) o 3X 32 )9 T 5%
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Fig. 5 Relationship of RI and basicity ,

bentonite ratio
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Fig. 6 Photographs of pellets after reduction and expansion
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Table 8 Free swelling index of finished pellets %
1# 2# 3# 4#3 6# 7# 8# 9#
9.01 8.90 12.05 4.39 12. 69 8.26 9. 68 8.15
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Fig. 7 Relationship of free swelling index and
basicity, bentonite ratio
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Table 9 Evaluation indexes and weight values of pellet

7173 (0. 50) e PERE(0.25) YRR LR
w(S) w(TFe) R w(ALO;)  w(Ti0,) RI RDI 5 15, HHIEHKIEEL (0.25)
0.10 0.55 0.15 0.10 0.10 0.50 0.20 0.30 1.0
F 10 KEFTIERNRELLERESIENIER
Table 10 Standardization processing of pellet index and comprehensive evaluation index
it H 1 2* 3* 4* 5* 6" 7* 8* 9*
12 oy 74. 82 74.15 74.37 78.33 73.70 81.87 81.49 72.17 90. 67
1R 4Tk Re 82.39 90. 78 61.14 83. 04 86. 13 88. 00 81.99 70.77 83.59
L7/Biiikdnsia 64. 11 65. 14 60. 00 84.78 65.56 79. 47 100.00  83.47 76. 50
AT RIS 74.03 76. 06 67. 47 81. 12 74.77 82. 80 86. 24 74. 65 85. 36
He# 8 5 9 4 6 3 1 7 2
HE 10 AP0, B8 BER 0. 6 BRI W 1, 7° PR

BRETE (I L 2. 0% ) 09285 PERE R U
BN 0. 8 Bk, 6" BRIAW (i -t
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S A PERE AN BT R SR B R4, B i 2 Ik £k
R, AR 13% , W R A ER B N
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MZRa R, HiR R IERE R 5B 1k
P BB R R K P R LB, (H T R o R AT
T2 000 N/P, {HRETH LA = AR

(1) ZiE e b A AR, BRATH P 5
BE A 3 AT R ARG 24 I L L Lo 1. 5% B,
RDI 5 5« RIFVA B REIKTE B GREE 0. 8 Fff
M P, M LR BT 1.7% 5,
RDI 5 5. RIBEBRERE KRG, Wi B 2K
SRERRE R 0. 8 BF T ik B R AR

(2) 9 PR PLERER T4 /Y P e o B2 R 3K
432 000 N/P, ik 3 340 N/P; iR JR
FEE L B 70% WERA W5 55%, fem R
89.9% ; RIRIE M LIE B = T 96% 3 A H
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