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The Preparation of Aluminum Hydroxide from High-Alumina Gangue

Desilication Residues Based on Soda Lime Sintering Method

GENG Xue-wen,MA Hong-wen,SU Shuang-qing, MA Shi-lin

China University of Geosciences National Laboratory of mineral materials ,beijing 100083 ,China

Abstract ; Alkali lime sintering method was used to prepare aluminum hydroxide from a coal gangue powder collected
from the Sandao valley of the Inner Mongolia Autonomous. The weight ratio of Al,O,/SiO, in the powder increased
from 0. 86 to 2. 21 after treated with alkaline solution. The influences of different conditions, e. g. temperates of
1100, 1200, 1250 and 1300°C, Na,O/Al, O, mole ratio from 0. 94 to 1. 0, and CaO/SiO, mole ratio from 1. 90 to
2. 10, on the quality of clinker were investigated. The results indicated that the best quality clinker was obtained in
the conditions of 1200°C , Na,O/AlL O ratio is 1. 0 and CaO/SiO, ratio is 2. 1, in which the resolution ratio of alumi-
na is up to 94 %. By adding boehmite and certain methanol solution, the resolution ratio of alumina from sodium a-
luminate can be up to 88. 9% after 5 hours at the temperature of 30°C. The scanning electron microscopy results
show that the obtained product is slice shaped.

Key words: high-alumina gangue; alkali lime sintering process; aluminum hydroxide

AR 5 R < SRR B R A
TR Sy BELIA 0 A0 28 B B B ORE Y . 4R R R H D
SRR P R B A RS R R T
S N SN E R T W 2 o 1= < e SO L i
T IR e AN AT A 1 D B O R B i
T T R ™ A A TR R St T AR S . A
A A il 2 R AR AR AN R A e 4 i ki B
Wi LSBT Tl R #9255 R

WA H 1 :2012-02-22 Y 5], 03-26 gk 7l

] A A X JREAT 7 98 DA 23 6 T 2 354 LR L
DTN (73 S B SN I N NS I vy £l b
15 ICBRERT A7 T mDICBRE e (i B 1 5 O FIAE S S04
¥ T CLPE N e X 5 0% T SR R 2835 2
FETTALES O s O A BIFUM B, e M AT 41
Bl U2 B ) BE IS 2 R T B M L AR AT A R
HE 600 J3 I 3 @ FI oA Az 7= S8 AL B 5K TR AT A7 1%
I M e B 0 P PR T8 0 ik 458 7 125 W A SR AR B ™ i

B—AEF T Bk 1985 —) e, WHAFSE A WS T ) A A0 W B, E-mail : gengxuewen2008(@163. com.
WIRVEE - B SC1952—) I 0 82  WFSE 7 1) - i AR R4 3R AL 2% 45 5 A R K™ %8 U5 4 €4k 2% i T-. E-mail: mahw@ cugb. edu. cn.



636 Tk =7 34 /o 0 LT A ol Ak D O 61 e 45 3 o o S SR B PR SE R F

PR JL AR Xt AT A ) R A AR 2 E 5T, i R R
SED TR R R R LR RIS AL T A h R R
FRAR s A SR A K 56 45 5 1k R A6 o e 12k 1 25 75 3]
AR . XU T2 B R AR L R R Tk iR A
FLRWTZ , ELRR R Ak 43 i T BE w8 I ) . AR TR 5%
AN 5 iy — T8 78 |l DX 1Y) e B8 A A A TSR SR FH B
ARG IRAE A BEIF B — K8 R A& T
HEFT RN 4343 A B0 AR AR . SIS T RE SRR

Xt B BEORAIG I AT AR DRk 7 it 75 U P B
1 5L

L1 SEER

S8R N St = I8l DXRY R AT A
FEM R T, R H AR AR LR D/
Max2500 7 X 5 LA ARAT A AT P9 A0 3 B+ 45 5
HEZG WA @ (E D,

F1 BTORBERBERHUZERIANER

Table 1 Chemical analyses of the coal gangue sample wy (%)
B B SiO, TiO, AlLO;  TFe; O3  MnO CaO Na; O K, O P, 0; Bek o8y
MGS-01  41.85 0.45 36.13 0.27 0.01 0. 40 0.16 0.09 0.05 20. 04 99. 66
23. 34 1.11 51. 64 0. 40 0.01 2.25 2.63 0. 00 0.14 17.26 99. 34
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Fig. 1 X-ray diffraction spectrum of the coal gangue sample
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Fig. 2 X-ray diffraction spectrum of the

desilicication coal gangue sample
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Fig.3 X-ray diffraction spectra of the

sintered at various temperatures
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Table 2 Standard dissolution rates at different sintering temperatures

Tb 2 B4 (6) A (V) bR 7
75 e 45 i 1 R 7w
L BesH) A ALO, Ca0 i it AL O, Ca0 %)
1 1100C /2 h SG-01 0. 305 0.257 BG-01 3.95 56. 36 94. 1
2 1200°C /2 h SG-02 0. 305 0.257 BG-02 4. 60 57. 54 94. 2
3 1250°C /2 h SG-03 0.305 0.257 BG-03 1.51 56. 03 93.3
1 1300°C /2 h SG-04 0.305 0.257 BG-04 3.98 57.78 93. 2
TE I FERE 2 87 A AL S i e B B SO HESE . xR 3 FEYHBIEELL T R4 AR R AR R H 3
%4%%*}{,@??5'55&}*@ ML ':F‘ ):H{@*% {ﬁ@ 6 h, _ﬁ;’% Table 3 Standard dissolution rates of various mixture ratios
TP F, FREMIRADHER LBy F ” G i W0 R 0 *’sz
LS 2 RS
1200°CHe4s I v 1 he &4k 3l BB B e 45 2 k) S 40 ’ ' Ca0  ALO;  CaO  ALO; (%)
T2 EL R T S (S A M 0 B 45 A 2 el s 4 RCOl 0.94 2.00 39.9 36.7 72.6 57 9.5
- RC-02 0.96 2.00 39.1 36.2 7.9 5.1  92.3
I RC03 0.98 2.00 33.5 41.0 70.4 6.6  92.8
L S B 4E v L #E CaO/SiO, JBE R H— RCO4 1,00 2,00 39.0 361 73.6 4.1 94,0
S SR 4R Ak A B B R T % B Na, O/ AL O, RC05 1.02 2.00 37.9 35.3 73.3 4.1 940
X X RC06 1.00 1.90 381 36.8 70.7 5.9 914
N o s . . . . . . }
JEE IR Eb B 38 i ¥, B S ﬁ%?‘ﬁﬂx, £ Na, O/ RCO07 1.00 1.95 38.6 36.5 71.7 5.2  92.2
AL O, BEIR H— e i), EALER B AR EE R BE CaO/ RCO08 1.00 2.05 384 363 73.4 4.1 94,0
Si0, FE R L 0o 388 0w 3 i, DA T R 8 6 45 W R Y RC-09 1.00 2.10 40.4 35,7 73.7 3.6  94.4
Btk Na, O/AL O, FE/R LN 1. 0,Ca0/Si0, FEIR
ek 2. 1, 5885 1R 5 5 1200°C . 15 21 19 s 45 okl B 2.3 BHILW

g B B SRR AR 2 A I 4. X BT R R B AT
HE WA 4,

Bupe skl 100 g, im A 3] 300 mL B & 7E KB
AR 85 CRY VA EL W P L BEFE W 15 min, 2R
TR A7 TR 40 5, UTE K BE AW FAL 24 20 B 7 2

R4 BRERPNHUERDIHTER
Table 4 Chemical analyses of the Sinter clinker wy (%)
FE S5 SiO; TiO2 Al O3 TFe; O3 MnO MgO CaO Na, O P05 J=8 8
SL-01 15.11 0.72 33.43 0. 26 0.01 0. 36 29.61 20.42 0.09 100. 01
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Fig. 4 X-ray diffraction spectra of the sinter clinker
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Fig.5 X-ray diffraction spectra of the solid

residue after stripping
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Fig. 6 X-ray diffraction spectrum of the hydrated alumina
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Fig. 7 SEM micrograph of the hydrated alumina
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