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Table 1 The relationship between silica module, carbonization precipitating rate,
and silica concentration and the product rank

Silica module Carbonization precipitating rate (%) Silica concentration (%, @) Product rank
1000~1500 92~93 <0.04 Second grade
1500~2500 92~93 <0.02 First grade
2500~3000 92~93 <0.01 Excellent
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Fig.1 The relationship between silica module and temperature
under different Al,O3 concentrations
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Fig.2 XRD patterns of residues obtained at different temperatures
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and silica module at different Al,O3 concentrations
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Table 2 The relationship between the stirring speed and

silica module in different Al,O; concentrations

Stirring speed (r/min) Cano, (GL)
200 180 150
0 1200 1372 1504
432 3415 3667 3953
867 3815 4082 4260
1300 4030 4282 4495
1732 4190 4400 4608

3.5 JRIREE L AR AR AR
Kl 6 S 7E 95 °C B FH 3 867 r/min Jz CaS0O,-2H,0

FHH 30 g/l RMVINHE R 2 h 5644 F o HREREFRER 6
A METTCAE . W AIS B B o (E O KT
P/ IS i DRT R T L A TS WA A A T R R 3
Ky BHCRGEAR R, ARIT 21 1A B RERE, AFT M
=K R AT AR, I HLBE A S PR R FE IR K,
IKAATREAT A B AR AR K

CAIIO‘ (g/L)
—m— 200
—e— 180
—A— 150

AIS

4200 |- \
4100 [ ®~, \

3000 [ \.

3800 [ \.\ \

3600 -

3500 | *

4300 F a__
4000 [

3700 [ . A
3400 [ ‘ ‘ ‘ ‘ -

6 NREAERIRIE N o SRR X R
Fig.6 The relationship between silica module and o
under different Al,O3 concentrations

K7 5 au 3990k 2.5 A1 1.5 (1) 180 g/L AH R BN i WU
Tk ST 1Y) XRD 51, Hh o] DU B S ik
KA R AT s R 22 5. FEMIRIIARAE T, o 1.5 %R
PR BB rh KA A R PRI S R B 5 T g 2.5 1)
IKAAT AT AT e it 5

4 Hydrogarnet

Intensity

20())

& 7 180 g/L RN A W] o N ifid J5 v ) XRD
Fig.7 XRD patterns of residues obtained at different ¢
with 180 g/L Al,O3 concentration solution

3.6 FRERINIAIRIKE X B AR A9 RN

i 1, 3, 5, 6 flZk 2 af LURB R HE 3 Fhifk
(200, 180, 150 gfL)r)/EH T BA A vk il 45 A< P55 11 i/ Mot ek
RO B, SRR AS Fla, — 2 IO
T R ETES STO, 1k B B A AL BRI TR R
MG K, RRIPREEAS R, W S B RR AR 2 1



256 U = I

%81

FasE PR, A IR BRI, oK T iR, A
FIFARAATREAT I B 8 f& 3 Bk FE IR IR BN
7F 95 °C \$t P14 867 r/min & CaSO42H,0 & 30 g/L,
=15 [RJVITER 2 h 448 T T8 ek (1) XRD .

aHydrogarnet
A
A

l .
" .AA..ML‘_ﬁ "

Ll “u NN 1| PR ehom

ha Anes P . us w4

l . J L i
L | L | L | L L | L
10 20 30 40 50 60 70 80
20()
[§l 8 =PPA AL EEVR BE R RR BNV 1) XRD i
Fig.8 XRD patterns of residues obtained at three
Al,O3 concentrations

4 CaSO0.2M0 LA HLEE 6 45 i

TR R 5 19K T B AR R BN O E R SiO, A5 i
T334 KT 38K, B R BN A A7 A 1 B T R e,
o485 8T 5 DLBRL v I ORI, L 2R A A
Raman Yo #r, WCAEEH SR AI(OH), A
H,Si0 % & 1.

MEEH ) XRD 3 Mral 4, mEE SR . &
SEAGES . KA AR R SRERRIRES 4 Fh i, Lok
AT RE AT Sy 2 B O KA A R A I A VR i
Tk B AYS BB SR S, LR s v K

150 g/L
A Il .

Intensity

NN 1| IO ok
oMb

3CaS0,-2H,0+2AI(0H), +xH,Si0,2 =
3Ca0-Al,03%Si0, (6-2x)H,0+350,2 +9H,0+(6x—10)OH™. (1)

P AR XRD PR 401, AR R4S IR 7] ) it fek P4
A /D S EE A Y A e v (4Na0-3ALL,04-6Si0,-
2S50,7yH,0) M, HIE RSN Ay

8Na'+BAI(OH) 4+6Si0,(OH)* +250,2 =
4Na,0-3Al,04-65i0,-250,>-yH,0+100H +(13-y)H,0, (2)
A1 B A A PRV TS T BRI T 9T SO 1)
WEE, AT 20 1) 1 SN 7 m AT, BIAA T K44
iR EARAD S

%

(1) LRSS AR TR A T AR R R R
95 °C S s AR Ak i Wi B8, it P88 3 vy 23 1 /K Ak A A
IR R

(2) FeAR R NIE A 2 h, FEEEK ], R
AJS AR ASH B

(3) CaSO42H,0 IsmA: A& 30 g/L, M= &4
ARSI AIS, R4 FRARY R T AL 1 &

(4) VAV T B 4 B A Y VR AR A B AR PR 38 o
BFAR, BB V0T ouc 184 0 T FAAL.

(5) 7£ 95°C, =15, CaSO,-2H,0 Hi & 30 g/L Kt
FEHE 867 r/min £F FikE 2 h J5, 200 g/L (IEREREN
W AR SUA R 3815, 180 g/L MIARER B IR T
HIRAUAF] 4082, 150 g/L (AR B W Ak B R A mT
PUIAH] 4260, 584 A7 LU 2 T A= 2k, & —F
£ P B ).

S Ak

[1] EAES, 5, FRE, 5 KRS BREERRES M A B ik AR
Bt ol — B R PATT S []. PRBHAL T 2% B 244, 2004, 18(4):
252-254.

[2] HIE &, EHEER T A%, 5 3 [M]. dbnt: i Tl AL,
1993. 176.

[3] KB, S A 2 [J). #4 )8, 1998, (10): 10-15.

[4] TR, TREENRE RS A 0 P E AR R BT = AT o A2 [3]. %%
4:J&, 1990, (11): 7-16.

[5] &%, BRRBIER K& BRI Ik T [D]. Kib: h
g Tk k2%, 1993. 8-10.

[6] xR, BEH, HEL. ANHKEEBREWETMR 0] B4
J&, 2003, (3): 19-21.

[71 EEF. Pl f A= RN L25T [D]. Kb gk,
2005. 33.

[8] JoAse, kEk. FHERREIABA IR SRR P AE8E,
2003, 55(1): 60-62.

[9] ZEkit, #EH, MBEE & gOKBREFHI&ESNE [] B
Ji £hi 4}, 2006, 25(3): 82-86.

[10] XA, #EH, HEIL, 55 BRI NG A8 Bk
7% [J]. fth4)E, 2003, 55(4): 79-81.

[11] iz, e, e, RERRAAIREEIR M AT [J]. Mg
Bk 22441, 1987, 8(2): 109-111.

[12] Jehise, skak. skt R BRI i 0] L TR 4,
1999, 20(4): 266-269.

[13] Mibies, RIS, &G, 45, Si0, 7EAR BRI VAW AR A [].
4xJ&@ 4R, 1990, 26(3): 218-221.

[14] 2=/t RS L 2 2 T2 5B ST [D]. TLFH: ARk
K2, 2000, 19-111.

[15] XUE&ER), LA, WME, & NIKERBRES A MO I
[O]. AALK2E244)R, 2003, 24(7): 681-684.



%23 2P R A8 v YA PR B R A VR PR B Y P P e 257

Deep Desiliconization of Mid-high Aluminate Concentration Solution with Calcium Sulfate
LIYu-guo', WANG Ya-jing!, ZHAI Yu-chun?

(1. Department of Applied Chemistry, Shenyang Institute of Chemical Technology, Shenyang, Liaoning 110142, China;
2. School of Material and Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China)

Abstract: The deep desilication of mid-high aluminate concentration solution was investigated with the addition of calcium sulfate
dihydrate. The desiliconization efficiency of the Al,O3 concentration (200, 180, and 150 g/L) was affected by the temperature, time,
CaS0,4-2H,0 concentration, molar ratio of alumina to silicon («), and stirring speed. Under the conditions of 95°C, ¢=1.5, stirring
speed of 867 r/min and Ccaso,.21,0=30 g/L, after 2 h, to the Al,O3 concentration of 200 g/L, the silica module was above 3815, to the
Al,O3 concentration of 180 g/L, the silica module was above 4082, and to the Al,O3 concentration of 150 g/L, the silica module was
above 4260. The residue was analyzed by XRD technique. The desiliconization mechanism with calcium sulfate dehydrate was also
discussed in the text.

Key words: calcium sulfate dehydrate; sodium aluminate solution; deep disiliconization; desiliconization mechanism



