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Influence of aluminum occurrence state and mass fraction on roasting

performance of pellets

ZHU Deqing, WANG Ming, YANG Congcong, PAN Jian, GUO Zhengqi
(School of Minerals Processing and Bioengineering , Central South University , Changsha 410083 , Hunan , China)

Abstract: With the decrease of high quality iron ore resources at home and abroad, the mass fraction of Al,O; in
pellets raw materials will become higher and higher, which may directly affect the balling property, pellets’ roasting
performance and product quality of iron concentrates. In this paper, a Brazilian hematite concentrate is used as raw
material ,and the mass fractions of Al,O; in the pellets are adjusted to 1. 0% ,2.0% and 3.0% by adding different
types of aluminum-containing additive powders ( pure alumina, hercynite , gibbsite and kaolinite ) to investigate the effect
law of aluminum occurrence state and mass fraction on the balling property and pellets’ roasting behavior of hematite
concentrate. The results show that both kaolinite and gibbsite significantly improve the falling strength of fresh pellets,
and hercynite significantly increases the bursting temperature of fresh pellets;the compressive strength of roasting
pellets decreases significantly when alumina and gibbsite are added;while the addition of kaolinite helps to improve
the compressive strength of roasting pellets when the mass fraction of Al, 0, is below 2% ;in general, the increase in
the mass fraction of Al,O; is unfavorable to the reduction of pellets, but can inhibit the reduction expansion to a

certain extent;the influence of different aluminum occurrence state is different, among which kaolinite has the most
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obvious influence ; from the analysis of ore phase, no obvious liquid phase is generated when alumina, hercynite,

gibbsite are added, while more slag phase is generated when kaolinite is added. The consolidation of the pellets is

further strengthened and the distribution of the introduced aluminum in the pellets is also more uniform.
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Table 1 Main chemical compositions and burning loss of hematite concentrates and bentonite %
JURE £ FR TFe FeO Si0, Ca0 Al 0, MgO p S Vi
PRt 66. 29 0.30 3.90 0.11 0.30 0. 02 0.021 0. 005 0.53
gz + 11.12 — 47.90 1.59 14. 81 — 0. 057 — 9.43




2022 455 2 1)

RTEPS, % BRI DR AS S5t 3 BOuk Bk A e A RE 1452 1) 3

95.48% . THALFRJS R ARG ™ B AT R 4F 1 Bk
P, EASEERMEFREGEE 0. 61, FTHIZIE 19
S A B 84.73% , WK R & ik
569% , RiEERCA, SEOUETERAT RS,
1.1.2 1A

T 2R R A BR P A7 76 5 08 P B 22 1 [ 3t
[ 2% 2 1) 55 B0 8 0 750 5% B 1R A i B 1T BE AT
TEASFIFEMR A SCH A s T 40 85 J5 19 A I A K
BRI Joih B iE M8 £ 0.3, Dholess =A%
PEfE, AL IKATHY CaO R 430k 52.97%
BRSNS, AR E UK, -0.074 mm ki
BT BOR 82. 69% , R L ERELR
1.1.3 &4ifmA

AT R IFAEE . A (ALO,) |

BRERISTAT (FeO-ALO,) . =7KE4 [ AI(OH), | .
ERIA AT (AL, -28i0,-2H,0) 4 Fh, Hd, AL O,
A ALCOH) , AAHraliks ; e b Tl
R LA 13 20 Tolk ™ &, 54h, RAT —
FhK BRI 5 55 08 1 R L A Hh = 0 A 7Y
IRAIRAS

RIS INFIAAb2E U nER 2 R, R 2
ALAL, SEARER R =K AR A B AL O, JBT 43 AU
B, A3 99. 25% Fl 64, 65% ;5 = IKAER A FBE
FUE RIS 33.37% ; RERR AT ALO, 5
M 50.58% , FeO it /34K 26.99% , BR%
F/DHE CaO Al MgO A1, HAhZe B mid
HALO, . SiO, J& & 4 B o B R 33.49% |
46.24% , B 11.15%

x2 SRAMFAMNEZUNZRSER(RESH)

Table 2 Main chemical composition and burning loss of Al-containing additives %
JEARL 24 R TFe FeO Sio, Ca0 AL, O, MgO P S pinl
E=inis — — 0.17 0.20 99. 25 — — — 0.38
BRERARmA 3165 26.99 0.59 0.74 50. 58 1.17 0.074 0.014 -2.87
=KE8A — — 0.03 0.01 64. 65 — — — 33.37
[l E¥a 0.99 — 46.24 0.11 33.49 0.34 0. 007 0.038 11. 15

Xt 4 S 5N IR0 B A A A s Ak B, i
ORI R AT REAH I, R AT BT BR & AR IS A
B RE AN 25 S ER A M RE R g, AR FRJS 4 Fp
FERBIMAN B R BREIR, - 0. 074 mm KiZK
S Ay B HE 99% LA L
1.2 ®WARAZE

RIS . B e AR oK B e R
TiAL RS AH N LR A SRR | A
A RAT R BRI N A 4% — 8 B L AT IR AT, BR
H — 0 B8 B [ € R 0.3, XHR 2T #4718 Bk,
IREGAE AR 800 mm, 1K 150 mm, {HiAk}
fok 450 BEEE A 25 v/min B 5 95 1 BRHL ok
17, RS ERRH T EEE N S kg, 1 ERAET[H
M 14 min(HA EER N 2 min) , KT8 ~
16 mm FA§EER, Al dEATAEBROK 5 75 i
. PO R A SR 4 R RE AR I, X
FhRAEGEERAME FR9AEk, BRI H FRAL,
Hox 4t it 105 °CHUAH T 05 T8 b Tk
R

KW BT iR b, B S —
[l T2 M TSR be i 5, U0 BUEGIR
900 ~950 °C, KFBeiEE A 1200 ~1 300 C, i
POFIRG B R 227 R 15 min, %4 41856015 5 Y
S e R A HEA T e o BE I S, Ok ff R AR 1A
FE G 7 i i v 7= A 3 D by SR B R e K A
KA S IR R ZER, KT R e ek Al
BT 5 BE AR AR HE 53 Sl 5 Sk 500, 2 500 N/P,,

FERHIN S5 A 5 5 55 10 T 45 211 1l BR AT
4 IR GB/T 13241 1 GB/T 13240 #E47i4 5
BE(RI) FI& J e i PR g (RST) 095 5 [A]H,
W BR AT & O S B T 18 E Leica
DM4500P A2 i Gl T #4700 Al 40 dr, i —
8 7 A0 O A7 DR A5 0 a4 8O0 e R R T 9
FHALAL , OWEE #4285 T8 X 0 S LB

2 LZER 5
2.1 SBHRIERARRE 4 BT 4 5L

=20



4 %

o #

Fa1E 2

L 50 i e 1Y) s A R T A FH R K A
T, BEAREGEEIF CGARLE, Bk
BaAT . KA FE IS A ) AT AL O, 5T & 7 Fo

AEERVE TSR E | BU 5 B R R SR A R
ZERMAE 1 s,
mE 1 (a) AT 50, 24 ALO, Ji & 4 5k

0. 5% M| 3% W, LI = K50 A7 F1 & e A 45
AERA Wk A BRI V% T o B, T E AR ERITE T
SEEEF 9.4 /(0.5 m) FhE & 17.7 /(0.5
m), JEEMMEANE27.1 %/(0.5 m), Mz
T, B AR AR X A BR TR R S AN K

MBS ER IS AT s, A Bk T 5 B A %
e, I 1 (b) AT%D, ALO, Ji 45 4
B R AT DR A5 48 %k A R 0 0 1 58 BE S i) S R, e
FEIE 20 ~24 N/P, I 1 (c) m 5, ﬁMﬂw%
A =K R A A R S I B 11 5% i 458/
BRERAS A1 FH X Bl 3 AR Bk AR 2 @ﬁﬂ

T 0 A BR AR E MR A, H R 2R rm
325 C KIRFEAEZE 250 C LA, XATREZEH N
HAE A BR Y% R om Ry, A= sREus L, fLp
RSN IS 4 R Bk K 285U T
BRI K, SFHEERAIBZ,

(a) VK FEE; (b) PURMREE; (c) MBREE
1—5 bR 22— R i 3— =K 4—Eid i,
1 SBAEMERESRRES X EKEEH M

Fig. 1 The effect of the occurrence state and content of aluminum on the quality of green ball
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Fig.2 Effect of Al,O, content and occurrence state of aluminum on the compressive strength of roasted pellets
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Fig.3 The effect of the occurrence state of aluminum
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