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Influence of Vanadium-titanium Magnetite Tailings on
Autoclaved Aerated Concrete Block

Shi Lei Song Xiao
( Zhengzhou Technology and Business University Zhengzhou 451400 Henan China)

Abstract: Aerated concrete blocks were prepared from vanadium-titanium magnetite tailings after iron
separation from Chengde. The fineness and addition effects of tailing on dry density and compressive
strength of samples were studied.The phase compositions and microstructures of samples by tailing addi—
tion were analyzed by XRD and SEM and the water absorption and water resistance of the products were
tested.The results show that the content of —0.074 wm particles reaches to 90.23% after 20 min of mill-
ing.Increasing the tailing fineness enhances the density of samples and the dry density and compressive
strength of samples firstly increase and then decrease with increasing tailing addition. Under the condition
of tailing ( grinding for 20 min) : cement : lime : gypsum = 60 : 20 : 15 : 5 the obtained aerated con—
crete block has a compressive strength more than 4.0 MPa and a dry density less than 595 kg * m™
which meets requirement of A4.5 grade of GB11968—2006 standard.XRD and SEM analysis show that
adding 40% ~60% tailing is beneficial to the formation of C-S-H gel and tobermorite endowing the prod—
uct with high strength good water absorption and water resistance.
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Table 1 Chemical compositions of raw materials )
Si0, AL O, Fe,0, MgO S0, Ca0 Ti0, V,0, K,0 70, 1L
62.01 10.42 10.81 1.82 0.26 491 2.65 0.35 0.26 0.25 6.25
20.05 6.14 3.23 4.05 2.54 61.19 2.80
2 9
Table 2 Particle size distribution of the vanadium-titanium
magnetite tailings
/mm 1%
-0.25~+0.18 11.10 ° A A
~0.18~+0.12 25.30 \ 0.05%
-0.12~+0.06 15.30 90 °C 5 310 cm
-0.06~+0.074 16.20
0074 30.10 x50 cm 60 °C 1d
P.042.5 95 C .1.6 MPa
o ( 0~50 pm 12 h
) o ( 3.
0~100 m ) 1.2.2
( 0~0.074 pm o
CaSO, * 2H,0 >95%) ° SHIMADZU XRD-7100 X
1.2 40 kV 30 mA
10° /min 20  5°~80°;

1.2.1
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Zeiss Ultra-plus o 20
8 o GB/ min -0.074 pm 50.26%
T 11969—2008 { h) 90.23% >3.5 MPa
N N ) 595 kg * m~, 2 20 min
o 60 C -0.074 pm
(19~21 C) 5 mm
3h 7
o 20 °C
7h o
300 4 -0.074 pm
o Table 4 Content of — 0.074 pm particles in tailing after
3 ball milling for different time
Table 3 Formula compositions of samples /min =0.074 um 1%
1% 5 50.26
10 77.23
20 90.23
B1 40 35 20 5 0.867 30 96.91
B2 50 25 20 5 0.791 40 98.65
B3 60 15 20 5 0.668
B4 70 5 20 5 0.581 475 620
—o—Hi R R
asof T THAE leto ~
2 o O, 'Tg
= 4.25- i
2.1 o {600 =
_ ¥ 4000 . o %
* ) 0.074 pum = o — \o 590 -
° ( ) - 3750,
=60 :5:20:15
o 1 BT s 20 25 30 35 40
. B 4 i
4 1
1
o Fig.1 Dry density and compressive strength of samples
o as a function of milling time

(a) EREE 20 min; (b) BREE 40 min

2 SEM
Fig.2 SEM of samples with tailing of different fineness
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° 48.16% "

40.20% ~45.38% * B3
46.82% ~ o

5 SEM
Fig.5 SEM of samples added with different amount of tailings

5 7 o
Table 5 Water absorption test results of samples %
B1 B2 B3 B4
60.23 56.15 52.66 50.31 GB11968—2006 {
) A4S o
2.5 6
Table 6 Test results of water resistance of samples
e}
B3 / /MPa 1%
6 . 6 120 60 433 2.48
120 4.25 4.28
300 180 4.08 8.11
19.82% 240 3.78 14.86
. 300 3.56 19.82
7

Table 7 Related performance of block

/
/(kg * em™) /MPa 1%

(Wem™ K™ /% /MPa

595 4.41 0.69 0.11 2.9 4.09
<725 =4.0 <0.80 <0.18 <5.0 =4.0
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