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Effect of alkalinity on metallurgical properties of magnesian low-silica pellets
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(1. North China University of Science and Technology a. School of Metallurgy and Energy; b. Key Laboratory of
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Hebei Iron and Steel Group ,Handan 056000, Hebei , China)

Abstract: In order to find the optimal alkalinity conditions of magnesian low-silica pellets and improve the quality of
pellets, the influence mechanism of alkalinity on the comprehensive metallurgical performance of pellets is discussed
by studying the variation law of the metallurgical properties of magnesian low-silicon pellets at different alkalinity
levels, and the ore phase structure,element distribution and pore size distribution of pellets under different alkalinity
levels are analyzed, while the best alkalinity conditions for the comprehensive performance of pellets are determined by
the grey correlation degree method. The results show that the compressive strength, reducibility and reduction
expansion index of pellets increase and then decrease with the increase of alkalinity, and the compressive strength of
pellets is relatively good at 0.40 ~ 0.80, the low temperature reduction pulverization performance is gradually
deteriorated , the melting temperature interval shows an overall decreasing trend,and the maximum pressure difference
of the material layer and the integrated permeability index are both gradually decreased,which indicates that the soft
melting drip performance of the high alkalinity pellets is better than that of the low alkalinity pellets. Under the test
conditions, the overall performance of the pellets is best when the alkalinity is 0. 60.
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Table 1 Main compositions of raw materials %
JEUBL 44 R TFe Ca0 Sio, Al 0, MgO FeO S p K,0 Na, O Tio,
WeEdREE  69.19  0.33 1.47 0. 44 0.55  30.60 — — — — —
TSRS RY  66.30  0.55 6. 17 0.57 0.50 27.14 — — — — —
HA IR — 80.00  2.90 0.18 2.85 — 0.01 0.03 — — —
SEEEOK — 3.00 2.00 0.24  38.50 — 0. 04 0.06 — — —
feiE + 3.38 7.64  54.48  13.31 2.34 — — — 1. 90 2.18 0.54

x2 BETHDIEERE

Table 2 Physical properties of bentonite

SO FESE % BB/ (mLeg ™) M ZE /(mL-g ") K 1/ % Wil i/ (mol g ™)
50.77 33.42 21 28.57 0.550 0
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Table 3 Ore blending scheme and quality of pellets with different basicity

e L L RSV /% R R/ TR /
G5 REERR  RRWERR  EfR SEERR it DRe0sm) '] (NPT

1* 67.20 25.80 0 5.00 2.00 4. 30 9.18

2* 66. 30 26. 00 0. 80 4.90 2.00 4.20 7.23

3* 66. 00 25.50 1. 60 4.90 2.00 4. 40 6. 36

4* 66. 00 24.70 2.50 4. 80 2.00 4. 80 8. 15

5* 65.70 24.20 3.40 4.70 2.00 4.90 8.25

6" 65.40 23.70 4.20 4.70 2.00 4.50 7.01
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(2) e AR (k£ B JE MY i )
( GB/T 13241—2017) X R A 5™ (9 18 S P RELE AT
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L/min, CO 5 N, BARBUMEIL N 3:7, R
JE9900 C, S 3 he b JFUEEREEL( RI)
I B
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FHOPR 7R 25 e L AT 1E R A . RN IR R
900 C, IESMRA CO FIN, MIREGSIE, K
R 15 L/min, CO 5 N, MRBL 5L R
327, RN 1 he BRI E RS R G,
RATVRENG SR N B 50 s HLAR R, 3
JE R AR A B ( RST) T AT o

Vo B Vl
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mm 25, FHEA SO mm BRI, fE A
20 mm £ o g HE B A BN R, A
1 kg/em®s 900 C Z R LA 10 °C/min (¥ 34 K T}
WL, 900 ~ 1 100 °C Lk 2 °C/min i T} i 3 2 7+
ek, #1100 CJFLALS °C/min {9 THEHE R T
2R R B PSR A THR S B
AR R A N, 5 CORASIK, CO 5N,
PR E LR 327, s 5 L/mine 356
PR SO SR I B R 22 78 k. TR
OB LR I SRR S(kPa-C) o SR, %
BRI R R0 PR R A 22
S:ﬂﬂAm-Amyn (4)

L APy JRIRE T, FRYE 2, kPa; AP &
REE T, FHEZ, kPa.
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AT SR B A B e KB YA 0. 17 1, Bk
A A PT R SR E 2 635 N/P; Y3 3G fin 2
0.40 B}, BREIW BP0 R R BEHS fimZ 3 087 N/P,
W7 452 N/P, MENUE R 06 gk 2k
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223 N/P. 0§ Ak S = 1. 20 i, BRAa-
(R 3 P T PR ARG, Bk AT A ) P 8 A A
F2 143 N/P, BRI T 721 N/P, &M EEH A .

1 WESKEATHERENXR
Fig. 1 Relationship between compressive

strength of pellets and R
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Fig.2 RI of pellets with different R
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Fig.3 RSI of pellets with different R
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(EZEBETHELRE . B AL TT f i ) A8 T i 2
AN, Ty (BT T I IR RS ) SRR A, AR
VL By e A Tk B2 DX 1) 328 7 R AR o 10 ) ok AT 497 ik
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JEE DX 8] BRI/ INA )T 48 v Ak Al ) i Ut B
A RN, AP, B REAR, eE E
0.80 Ja, AP, HYZEAIREE /N X 158 W I i
AT, B A A TR T R A, 3 e
AT A T PR BRE . S b BRRE B3 I I ARG, 4K
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1—AP,;

2—S,

BS WENKEY HEEER T
Fig. 5 Effect of basicity on softening-melting properties of pellets
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B (a) 0.40; (b) 0.59; (c¢) 0.80; (d) 1.01; (e) 1.20
A—RERI B—REERD™; C—HkMRBE: D—HRMRPS: E—hEMRdh; F—Li.
6 A[E R THEF HFBEA
Fig. 6 Mineralogical constitution of pellets with different R

x4 KA HTHEAR(FRIE)
Table 4 Composition of pellets mineralogical phase

%
R WERRET JRBRET BRIREE BRI mEMRER LR

0.40 20~23 13~15 7~9 3~5 5~7 20~25
0.59 10~13 17~20 4~6 5~8 7~10 20~25
0.80 5~7 23~25 1~4 8~12 8~12 25-~30
1.01 20~23 13~15 — 5~8 15~17 25~32

1.20 25~27 11 ~13 —

FEWE R, BRAT LR, x5 L
WA —3 YR R 0. 17 B, BRI FLERHY
LB FESAT 0~2 pm f16 ~12 pm, BRAH"
(IR FL IR 2R A 45. 11% o 24 5% BF #8118 0. 40
i, LR 0 ~2 wm MFLERKIRE R, JLT
B, 6 ~12 wm AYFLBRAY & HLAFTE /N iR
(38 L LB AL & 25.12%, BEAR T
19.99% , FLERZR M REARIEIRIR BE R . 2 he B
Aksers ey, ERET LR B TE 6 ~ 12
pum,  FLBEE B 30 6 ~ 12 pm AYFLER (5 L
BT . MR 0. 40 Wi E 1. 20 A,
BRI (0 AR LB RN 2 19. 79% . FLER
RREAR T 5.33% , FLI AR 0y 728 A M BE A oy

3~6 18~20 27~32

0. 17 ~0. 40 WA FTFEAR -

ZELRTR, MT R AR N, BRIAT P
BRIRAS 1) B i O n . R e fE k1 BR A
KR AR IR R, X GE T BRI 8
JEbERE, IR 44 T BRI 8 R Bk P g .
T A e sy, R R 45 1 26
SERPER R, BRIAW BRI, 1Bk
A TEBRE H7 0.4 ~ 0. 8 R 14 FL 7 8 B AH X 4%
o Bl BB Ak STt R, VRO G N, Bk
W B LR B AN W3S I, (A5 Bk A rh 2k 4R
TR B SR A R G, Bk R 5 T A 40 B R AIR,
CaO 1 MgO K£ 5 SiO, JERG#EHH, 5 ek
PR R R 25 S0 DR 38 i, L 3k 6 AH 1) 2 445
SR ARG, BHAS T Fe,O, fkif)BEK K,
{453k A 19 0 1 5 3 RN A JE 1 e 24wk 4 1k
{2340 J5 1 B P AR UK ol A5 340 J R ik M e A 2 T
—E R A o BRI AR R IR TR fb M R
TR HIR G . SRR a5 BIORN 4 R
ISEI o BRIATH LR R 0. 17 B4 0. 8 B, 2k
B NS 2R 0T 4 B n . LI T 1 4
TR T A S, (A5 BR A 5 AR R A S5k Ak
PEfe & Ak, BARTE TR EE MO, 4 I fE1E B 3N,
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B (a) 0.40; (b) 0.80; (c¢) 1.20
E7 AFERTHRATHHBAHEBRRTES T
Fig.7 Micro morphology and element distribution of pellets with different R
HICRDI 5 s, AR BEARA Y BRI 5R AR BRI RE 0 R R A AR, 2 T 0 75 K P B ) s
JEARSEHG I, b T K AT 00 45 R R R JEB L Gt — A T
AT HARG TR i A2 b ol T R A R AR K ™ A=
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BBE: () 0.17; (b) 0.40; (c¢) 0.59; (d) 0.80:; (e) 1.01; (f) 1.20; (g) fLEIH
E8 AR RKATHILEDBRIBEE
Fig. 8 Pore size distribution and porosity of pellets with different R
3 A Y %ﬁﬂ“;&(i)?ﬂiﬂ?ﬁ%%ﬁ; w; HFEWILE: nh
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TSR A28 2 B 2 ik 2 AR 30 5 9] ] 1 AR B 7 MG B A AR RN, AR R T R
JERFIW G L . WS HHIN X, P %o TERHE IR I, BEFEHTRSRE . if 5
BA R X, AR X, 5 X, 1R A NS ZYY R CAN 7 S IR SR E R4 OO B2

f = 2” &,(Jj) w_/z’.l W (5) AW HEATLE A VRN, T ERAD 5 D HEFR AL
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HAEH N 0.2, i (5) I X, 5 X, 95K
JE, ARG AON (0 I B VL 1 i e AR . 15
B OCHRE B (R/INHE I AN 3R 5 Fom e RHRBE R/
HEF R a8 75 SO0 5 HEF

AT O 8 IR BE I T 5, 15 B 7RI
B2 R B R 0.60 B R BTG 28 A 1 BE
o JE

&S5 IKEATIEIRHEE
Table 5 Index sequence of pellets

ERA 4 IR Hy
1* 0. 650 2
2* 0. 506 6
3* 0.671 1
4* 0. 626 4
5* 0. 640 3
6" 0.574 5
4 45 i

(1) BEEBRAH k&I, BRA6AY
YU B2 e s FE AR . 248803 4 0. 40 ~ 0. 80
I, BRIATE™ B0 5 B AR Bhs, BRI 1Y b
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