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Study and application of intensified sintering process
for alumina production

LI Xiao-bin, LIU Xiang-ming, LIU Gurhua, PENG Zhrhong, LIU Ye xiang
( College of Metallurgical Science and Engineering,
Central South University, Changsha 410083, China)

Abstract: Based on the Chinese bauxite character and the status of the traditional sintering process, the intensified sintering pro-
cess was studied. In the charge, the mass ratio of alumina to silica is 9. 62, calcium ratio 1.3 ~2. 0, alkali ratio 1. 0, and then
the charge is sintered above 1 250 C. It is convenient for sinter to be leached, and the secondary reaction appears little. The
slurry after sinter leaching is transferred into autoclave for desilicification at about 170 C, and the siliceous modulus of solution
reaches more than 200. Then some lime is added for deep-desilication at normal pressure, the siliceous modulus of solution in-
creases more than 600 even if the AL, O3 content is more than 200 g/ L. The SiO, coefficient in hydrate garnet from deep- desilication
is more than 0.28. Under conditions of the addition of seed and application of novel technology of carbonization, the contents of
Na,0 and SiO; in product are less than 0. 37% and 0.025% , respectively. When surfactant is added into spent liquor in the e
vaporation, the concentration of Nay,Op can reach more than 300 g/ L, and the scale on the heating surface can be abated obvious-
ly. With the application of intensified sintering process the output of every rotary kiln increases by 19. 7%, in the same time the
energy consumption of alumina production decreases by 24.71% .
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Table 1

(mass fraction, % )

Ingredient of bauxite

Si02 ALO;3 Fey03 Ca0 TiO, A/S

7.27 69. 91 2.67 1.62 3.18 9.62

Bc B BT B Ca (OH), « NayCO3 « NapS04 #
K,CO3 ¥k 434t .
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FERHIAC 2 AR AR EE Ve B EL (300
IREG) HEATIN, TS AT
Ng= ([Nax0]+ [K20])/ ([ Fex03] + [ ALO3]
Cr= [ Ca0]/[SiO,]
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BEAE, R o 4% BRGRHE I e B AR
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Table 2 Effect of temperature on sintering

process under different conditions

Charge Sintering Extraction ratio/ %
Sample ——————
No. Alkalr  Calciunr tempefature/ N( ALOs) 0(Si0y)
ratio ratio C

1225 92.19 72. 68
1250 99. 60 75. 65

1 1.0 1.3
1275 100 66.77
1300 100 59.25
1225 95. 88 71. 88
1250 96. 41 70. 10

2 1.0 1.5
1275 100 66. 87
1300 100 54.17
1225 89.93 74.62
1250 97. 81 69. 22

3 1.0 1.7
1275 100 61.62
1300 100 48. 48

In addition, there are K;0 7%, NayO, 1. 5% in charge, sintering time is 20
min. Sinter leaching conditions: temperature 90 ‘C; time 20 min; amount of
sinter 350 g/ L. Solution for sinter leaching: NaOx 77.12 g/ L, NaO. 12 g/
L, ALO;70.55 g/L.
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4.56%, Ca0 6.39%, K,0 6.87% , Nay0,1.48% , #
BERLEE /N T 0. 38 mm . SR AL AR H 2R AR AL R AR
K1 PR

100
95 L v \\
s %07
3, «—80TC
< 87 *—90C
=
80
P 15 30 45 60

f/min

B A TR BE TR BRI H IS A R Y
Vi R A A G R
Fig.1 Relationship of Al,O3 extraction
ratio and time at different temperature in

sinter leaching process
(Sinter leaching condition: amount of sinter, 350 g/ L;

Solution for sinter leaching: Na,O) 85 g/L,

A1203 78.55 g/ L; NazOc 13 g/L, ay 1. 78,
Green liqor: Al,03203 ~210 g/L, SiO, 10 ~ 11 g/L)
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NS RARN, H R RS e R A
T A RV PR IR SO, 3K U B RO N AR AN B

B aA R N, R MR R 5E )
R 2 — B Ca0°Si0, FRIG A . X 4k
AT T RN A A R B R Y, XM RER
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Table 3 Effect of temperature on desilication

at high pressure

Content of Mass ratio
Temp‘ircamre/ aluminate solution/ (g*L™ ") of ALO3
NmOr  NaOp ALO; S0, 0502
160 195.29 208.71 208.59  0.95 1
164 192.80 210.19 210.23  0.97 217
170 191.56 212.66 212.28 0.90 235

Initial solution: NayOy 197. 78 g/L, ALO; 219. 46 g/L, SiO, 13. 81 g/L,
Nay0, 10 g/L, K,0 60 g/L; time 60 min, seeds 60 g/L .
=3 HIL R UL FHBTE 160~ 170 CBEERT,
REAT 93% 740 1) SiO, #e Ak U ik v, Mifik J5 W
HIfE B TR ECR T 200,
2.3.2  H IR MRE
FEAR T s T A I v R T A R i 4OK T 200, {H
AR NG B3 B o AR = A A AL R I Bk, A
TR MANEEAWA D BAT IR B RE, A8 b K 7
TR B AR, FER RS R R AR A
A 600 B b . ARSCHIH T A K AT R B M
Fif BT 5B S 06 25 S (il 2 B
IR TR P s R 5
xSi02(OH) 5~ + 2A1(OH) 7 + 3Ca( OH) =
3Ca0°Al,03°xSi0* (6- 2x)H,0+
(2+ 2x)OH™ + 2xH,0
R 4 55 56 45 A & B 7 R X, A K N B
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Fig.2 Effect of addition amount of
lime on deep-desilication
(Tnitial solution: Nay0, 186.58 g/L, Nay0, 10 g/,

NayO, 12. 88 g/ L, Al,05209.81 g/L, SiO, 1.31 g/L,
K,0 60 g/L; time 90 min)
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Table 4 Ingredients of residue after

deep- desilication
Amount of Mass fraction/ %
lime/ x A/S
(g° L~ 1) NaO SiO, AlLO3 Ca0O
10 1.56 4.06 25.44 41.99 0.270 6.27
15 1.08 4.43 25.33 42.53 0.292 572
20 0.44 4.29 25.34 42.63 0.282 5.91
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Fig.3 Photo of heating equipment without
addition of surfactant after

6 h evaporation
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Table 5 Contents of Na,O and SiO; in aluminium hydroxide

after carbonization at different conditions

Carbonization conditions Pregnant solution Product
N( AlL05) / ]
Concentration  Velocity/ P(A1L03)/ P(Nay0.)/ w(Si02)/ % w(Na0)/ %
Seed ratio Time/ min Qg °
of CO/%  (m**h Y (gL (gL
182 87.70 0. 058 -
195. 85 1. 59 14.70
190 91.03 0. 044 0.30
165 90. 05 0. 052 -
191. 02 1. 58 16. 09
0.15 34 0.26 174 92.42 0. 048 0.35
155 87.78 0. 037 0.27
185.93 1. 60 16. 08
165 92.13 0. 044 0.26
130 194. 50 1.4 8.27 92.70 0. 034 0.36
146 90.70 0. 031 -
193. 4 1. 57 17.50
154 93.06 0. 031 -
0.15 32 0.25
162 90. 05 0. 025 0.37
190. 42 1. 56 9.00
172 93.83 0. 029 -
152 88.73 0. 035 -
0.25 32 0.25 195. 62 1.54 7.50
167 92. 37 0. 032 0.28

Siliceous modulus of pregnant liquor is 600 =~ 1100

Bl 4 B BEVDN 3 135 14 7710 ( 0. 015 g/ L)
AR 16 h JaZRABME T

Fig.4 Photo of heating equipment with
addition of surfactant after 16 h evaporation
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U, EARET AREREL, K5 B EEE
RGP EAEIRE . 8 L2580 5Lt DR R

UFgR, EERRUE 6 Fral .

TMBE T g SRR, R ARG
FHEHR LR, AR AL ESTENT, 28
PIT A LEBAR T, AR HRBEET, REERE
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3 458

) RASEREL R 9. 62 I £, #HELLLA
1.3~ 2.0, BktboA 1.0 ok, 7F 1250 CLL E3EAT #4
R, FBHE TGN A .

2) BERE A TER, —IRRVARESS, Wil
KRB BT IR iR, SRR IERELT .

3) 7RG H IR B RE T2 AR, RO
HRAEAL AR IR B 200 o/ L, K VR ik R 4R S A
KT 600, 7520 KAMA A h AR R 3L
KTF0.28.

4) KRB BRIR A R T 2B, 7= 5 Sio,
R EKE 0.025%, Na)O & &/MNT0.37% .

5) MO RIS VER, ACEER Bk 73 BRI A R
% NapyOp W KT 300 g/ L, 11 HAE AT #2082 in #
R FE5ER G ROEE .
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Table 6 Technical index comparison between intensified and
traditional sintering process
Al E
ALO3 2% .net Nagth o Operation Output of tspecific nergy-
. A/S of A/S of leaching leaching Output of . . . consumption
Period . . content . ) ratio of rotary kiln sinter per
bauxite sinter ‘i ratio ratio of red mud Kiln/ % [ (toh ! o of per ton
i .

K. Bk of sinter sinter v (t ) e Al,03/ kg

1998 4.77 3.30 34.79 86. 80 95.51 46.70 88.53 52.99 4.09 1821. 00

2000 6.48 4.42 37.99 89.97 97.30 38.23 92. 41 55.81 3.57 1447. 30
Jan. -

May of 6.83 4.61 38.81 90. 97 97.58 34.71 94.03 56. 58 3.49 1371. 70
2001
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