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Research on preparation technology of low-silica alkaline pellets
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Abstract: In order to increase the proportion of pellets puiting into the furnace and reduce the amount of blast
furnace slag and fuel consumption, through laboratory tests and industrial tests, the flux and production process
parameters that are beneficial to the production of low-silicon alkaline pellets are studied. The results show that slaked
lime has good bonding properties, which is conducive to reducing the proportion of bentonite used in the pellets, and
has less decomposition and heat absorption,which has little effect on the compressive strength of the pellets,and can
realize the production of high-quality low-silica alkaline pellets, while it can meet the requirements of high ratio of
blast furnace. After Shougang Jingtang three 5 500 m® blast furnaces are equipped with high-quality and low-silicon
alkaline pellets, the total pellet ratio increased from the original 28% to 55% ,and the CO, emissions per ton of iron is
reduced by 10%.
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Fig. 1 Pellet ratio and basicity requirement
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Fig.2 Relationship between pellet SiO, content and

blast furnace slag and fuel rate
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Table 1 Main chemical composition,burning loss and particle size of raw materials %

JFRZFR TFe Sio, Ca0 FeO  ALO,  MgO K,0 Na,0 Bt —0.074 mm Bid 5 1
MR 69.65 169 0.35  29.35  0.33  0.48 0.043 0.087 -2.66 88.6
ARER — 1.34  51.78 — 0.29 1.29  0.130 0.088  45.35 98.6
AKX — 1.19  70.26 — 0.34 3.76  0.034 0.008 22.26 99. 8
HIR — 0.86  90.5 — 0.35 1.84 0.036 0.010 5.63 97.6
fgiiE 4 — 63.35  2.49 — 14.20  2.45 1.230 1.720 9.3l 97.4
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Table 2 Physical properties of bentonite

et/ [ mL- (15 g) ']

Wi/ (g (100 g) ']

IZAKFEHL/ [ mL- (2 g) '] 2 h WK, %

495 28.7

16 356

AR w (CaO) 43 H A 90.5% . 70.26% .
51.78% . W2 w1, X5 FHREIE 109 2 h g
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Fig. 4 Particle morphology of hydrated

lime and lime stone
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Table 3 Moisture and bursting temperature of green balls

HiE L (B 5350 / %
AR IS 2.0 3.0 4.0
IK53/ % HRALREE/C K3/ % SRR EE/C K53/ % 1BEURE/C
HAK 9.2 560 9.2 520 9.2 490
AIRA 9.2 > 650 9.2 > 650 9.2 650
HIK 9.2 440 9.2 420 9.2 390
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Fig. 6 Influence of moisture on green ball

bursting temperature

8. 4% I, FRZLEE AT LI R E 600 °C A, i
T EC I A B¢ 0 A R > 42 i 7K 43 W] D22 fi A
BRI )8,
3.3 AEMEFIBK AT i E 38 E A R0

Pl 7 S e R AT R i 3 I AN [ 700 K% T
BRSOl . B 7 (a) FTAT, M s e i
1250 CHF, BEE 3 FpaFIEC L 3s I, 4%
BEER BT RoR B AR 2 T ka3, P G in A K
AR BER AP E B R AR B, o, e
T 5% A1 3K A3 By 1 R A BT Bt R 58 A 2 100
N/P, TEEIN 5% 18 A1 K 9Bk A 040 H 56k B
2 140 N/P, X 5HA KA KA TER Bt f v
AR X, B 7(b) ATl MR beii
FEHERI A 1 265 CHE, P g ) i BRI B b



2022 455 1 )

FARE, 4. RAEGEBR A H] 5 HARBES 123

SRAEREHE =, 3 AP, ECNE A K A ER A
B PU R SR B AR ey . LR, TN 29% A1 3% 1H
A1 K ER AT HT 58 B 43 51k B 3 415 N/P

UL, 3 FRESR AR, T A O BR AT S 55 R 5
mashy, HAESE R AR B Y A PE R, T DIARAG
Fo R R B BR AT, (EL AR A A BROK o3 R

3210 N/P, Bohn A KB BRATH A 80 T 42
It LA i AR T JC A R A Ry B BRI &, AT

TRLEE e AR IR I R ]

3500 3500
~ 3300} @ ~ 3300}
& 3100} & 3100L
€ 2900F g 29007
= 2700 | = 2700 F
B 2500} B 25001
= 2300 = 2300f
%2100} Z2100F
g 1900 g 1900
= 1700} = 1700F
1500 . 1500 ' : : .
1 2 3 4 5 0 1 2 3 4 5
YEFIRL L/ % YEFIAL L/ %

(a) JEPEBRPTIE R (AT 1250 C); (b) JEBEBRITEREE (R IR 1265 C)
1—HA K 2—HIK; 3— A KA,
B 7 AEKEKEEETEFIE X SRk E 2 E R 20

Fig.7 Effect of flux ratio on compressive strength of pellet at different firing temperatures
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Fig. 8 Pellet reduction swelling index

changes with basicity
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Table 5 Metallurgical properties of low silicon fluxed pellet

it it U AL 15 50 %

R I/ %
RDI ¢y RDI 5 15 o RDI o5,
i PEER (Si0, =3.5% ,R, =0. 1) 68.9 95.3 96.5 1.2
BRIATH(Si0, =2.0% ,R, =1. 1) 84.5 84.5 90. 2 2.1
BRHAH(Si0, =2.0% ,R, =1.2) 86. 1 85.3 90. 4 2.5
BRAH(Si0, =2.0% ,R, =1.3) 87.4 84.6 87.5 2.6
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Table 6 Softening and melting test scheme %

WHECE IS, ZaG0roBha i oo F 0 4 Ak T B IXC [] 'S LN YRR REESRIERR A S
128 CH4E/NE 119 C, FKIEZM 6 373 Pa %1 67 28 0 5.0
FEARZE 5 830 Pa, JATRLIFENY S (H WA FEAL, &2 45 15 35 5.0
ERRERLPEER AT IE LU HE— 20 82 8 2 60% I, £ Yz 35 0 60 s o
B WORHE T 1 R ) e R 22 MISTEHE— 2D RR AT,
x7 BEMEKEER
Table 7 Result of softening and melting test
P f{’M&%iIﬁ %MJQ%T iﬂ{ciﬁ&f %\‘kﬁﬁﬁé TN {Pﬂ?@?ﬁ]‘?‘l&f ‘ T ETHRREE(S)/
T/ C R/ C X fi]/C TREE/C F%/Pa XIH/C R/ C (kPa-°C)

FHE1 1 204 1332 128 1365 6 373 81 1 446 476
VEY 1 206 1325 119 1369 5830 74 1443 395
VE X 1219 1344 125 1 367 5 788 70 1 437 371

4 IREEAEER A A re Je R A
RIS
KT AR ER AT, A RE#ANL T 2
252.5 x10° t B9IH A KR4, 2019 4E 5 A
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Table 8 Main indexes of pellet

Fb2E s (RS E) / % S
LU RN S S S T
TFe Si0, R, (N-P7)
Fe A BR A5 65.9 3.3 0.10 3 263 17.9 69.5
(R ERTR eIk 66. 0 2.1 1.15 3280 16.5 86.3
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Table 9 Blast furnace burden structure
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