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RESEARCH OF PROD UCING HIGH SIL ICON B- L ITE SUL FUR
AL UM INATE CEM ENT BY TITANIUM TAIL INGS

ZHANGJu- ong'? ,SUI zhi - tong' ,SHEN Yan- ming' ,HU zhi - feng? ,AN Hui - yong® ,GAO Fei®

(1. Northeagtern University , Shenyang 110004 ,Liaoning, China; 2. Shenyang Architectura Universty , Shenyang
110168 ,Liaoning ,China)

Abstract : The authors analyzed the mineradogica compostion of titanium talings, and proposed a new
view that applies titanium tailings, low - grade alumina and titanium - containing plaster to produce
high dlicon B - lite sulf ur aluminate cement according to thefeature of the cement. Moreover , they in-
vestigated systematically agglomeration temperature , cooling conditions, strength and setting time of
the cement. The results show that the agglomeration temperature islow but the strength and setting
time are stuated in between dlicate cement and rgpid - hardening sulphoa uminate cement. It isto say
that the high - titanium materias have no harm to high dlicon B - lite sulfur aluminate cement.
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, Al A5 3,
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) ) Table 2 Ratio and composition of clinker mineral
| %
[12] —
f y CS C/AS CAF CT C P N
, Al 62.57 19.89 9.82 6.77 99.05 0.983 3.77 0.458
A2 52,52 29.86 9.82 6.77 98.97 0.983 3.77 0.820
’ ’ A3 42.45 39.85 9.82 6.77 98.89 0.983 3.77 1.354
A4 32.45 49.74 9.82 6.77 98.82 0.983 3.77 2.208
(13 18] A5 22.50 59.65 9.82 6.77 98.74 0.983 3.77 3.823
o= Ca0- 0.70 TiO,
T 0. 73(Al,03 - 0. 64Fe,03) + 1. 40Fe,05 + 1. 87 90,
) p = Al0s- 0. 64Fe;0;
= =)
y = Al20s- 0. 64Fe,05
B 30,
3
1.1 Table 3 Mix proportion of raw material %
1 1 A|203 Soz CaCO3
XRD Al 17.85 6.74 11.05 60.29 4.07
A2 17.94 10.37 8.59 56. 95 6.15
' A 18. 14. .1 . .24
TiC, 1 3 8.03 05 6.10 53.58 8
A4 18.12 17.72 3.61 50.20 10.35
1 A5 18.21 21.45 1.09 46.79 12.46
Tablel Chemical composition o tailings
after extracted titanium % 1.2
CaO 390, Al,O3 TiO, MgO Fe,O3 1.2.1
28.72 25.40 10.53 15.94 7.22 12.94 A2 , 1 200 1 250
1 300 1 350 40 min 1 200
o gk Rn
v BEGEEE
v BEEES 1.2.1.1 f- CaO
« EHF - f- CaO ,
o TiC
2
[
ix 2 ) f- CaO
i = f- CaO 0.4%
[13 16]
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Fig.1 XRD patternsof talings
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Fig.5 XRD patternsof sample A2
,  XRD 3d
Ca0- TiO, , ) )
’ | 2 Al,O3
TiO, CaOo 1.
2.4
1 300 ,
, , 2cmx2cmx2cm Al,0s,
, , 3d7d 28 d 5
: , 4 A , CiA3S
4 30 % ,CT 8 %
Table 4 Setting period and strength at 6,7
different age of cement
/_min / MPa
[ % 3d 7d 28d
Al  5.60 40 150 21.7  30.0 45.8
A2 8.41 30 132 30.9  40.3 54.5 8
A3 11.22 22 120 37.8 47.1  59.9 8
A4 14.01 18 96 45.2 53.4  64.1 _ ’
A5 16.80 15 9% 50.4 __ 58.2  66.3 CiA3S S
4 L
, Al A5,
3
2 , Al A5, )
CsAsS . CiAsS ,
, 9
, 28d 9 SO3
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Table5 Chemical composition of alumina % Table 10 Calculated ratio and composition of
clinker (use by - product sum
S0, Al>03 Cao MgO PbO ( by- p ayp )
[ %
56.56  36.58  0.87 0.25  0.037  6.56 CAS  GS CAF  CT c 5 N
Cl 31.19 49.98 9.48 7.29 0.983 3.77 0.82
6 C2 31.93 51.16 8.43 6.59 0.983 3.77 0.82
Table 6 Calculated ratio and composition of clinker G 3251 5210 7.61 6.03 0.983 3.77 0.8
T C4 32.98 52.85 6.94 558 0.983 3.77 0.8
Q0
CASS C.S CAE cT C = N C5 33.70 54.00 5.92 4.90 0.983 3.77 0.82
Bl 30.57 48.99 11.32 7.79 0.983 3.77 0.82 11
B2 31.64 50.70 9.84 6.78 0.983 3.77 0.82 Table 11 Mix proportion of raw material %

B3 32.46 52.01 8.70 5.99 0.983 3.77 0.82
B4 33.64 53.91 7.06 4.87 0.983 3.77 0.82

B5 34.76 55.70 5.51 3.77 0.983 3.77 _ 0.82 C1 1731 13.85  9.39  53.59 5.8
c2 15.18  15.18 9.55 54.48 5.62
c3 13.51 16.21 9.68 55.17 5.43
7 c4 12.17 17.04 9.78 55.73 5.28
Table 7 Mix proportion of raw material % = 10.16 18.29 9.93 26.56 5.0
B1 18.54  14.83  53.9 5.95 6.72 12
B2 16.27 16.27  54.92 5.69 6.85
B3 13.08 18.31 56.28 5.32 7.02 12 ,
B4 10.10  20.20  57.54 4.98 7.18 17.31 % 10.16 %, 13.85 %
B5 21.54  12.92  52.69 6.29 6.56
18.29%
8 3d 26.8 31.2 MPa,28d 45.6
Table 8 Setting period and strength at 55.8 MPa,
different age of cement
/[ min [/ MPa 9% ,
[ % 3d 7d 28 d
Bl 8.61 40 192 29.5 38.7 52.1
B2 8.91 32 156 32.0 41.6 55. 4 -
B3 9.12 28 132 32.7 42.5 58.8 Table 12 Setti iod and & hat
B4 9.47 27 114 34.5 44.3 61.9 aoe dife g perlodan rength &
B5 9.79 25 % 35.1 452 63.1 ifferent age o cement
[ min [MPa
/% 3d 7d 28 d
, SOs ClL 8.78 35 144 26.8 31.5 45.6
c2  8.99 32 126 27.4 32.6 48.7
' S0; Al20s ' ' 3 9.16 28 138 28.4  33.8 50.1
c4  9.29 25 156 30.0 35.6 53.3
C5 9,49 20 180 31.2 36.7 55.8
:C=0.983,P=3.77,N =
_ C3 XRD ( ©) ,
0.82, C4A3S 30 % ,Ca0- =
43 0 C/AsS S
1 0, 0,
TiO, 5% 7% , C/AE
10,11 , Ti0, ,
9 ,
Table 9 Chemical composition of
by - product gypsum %
Ca0 SOZ A|203 F6203 Ti02 MgO 3)3 4

33.54 10.26 6.72 1.30 5.20 9.35 33.53
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Fig.6 XRD patternsof sample C3
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