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Preparation and Properties of Foamed Concrete with Iron Tailings Sand

ZHU Liping, DU Xiaoli, ZOU Tianmin
(School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001,
China)

Abstract: Iron tailings sand was used as fine aggregate, and different dosages of iron tailings sand were used to
replace natural sand to prepare foam concrete specimens with a target density of 900 kg/m’, and the effects of iron
tailings sand dosage on the specimens’ properties such as drying shrinkage, water absorption, thermal conductivity,
compressive strength and splitting tensile strength were analyzed; and scanning electron microscope and graphic
analyzing software were also used to analyze the microscopic morphology of the specimens. The results show that
the iron tailings sand mixing (mass fraction) in the range of 0—40%, with the increase of iron tailings sand mixing,
the drying shrinkage and water absorption of foam concrete decreases, the thermal conductivity increases slightly.
The foam concrete compressive strength and splitting tensile strength show a trend of increasing first and then
decreasing, and the highest compressive and splitting tensile strength is observed when iron tail sand mixing is 20%.
The pore structure of foam concrete can be improved by adding appropriate amount of iron tailings sand, and the
internal pore size tends to be uniform, and the microstructure of foam concrete deteriorates when the mass fraction of
iron tailings sand is more than 20%, which is also the reason why its mechanical properties begin to decline.
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Tab.1 Chemical composition of cement and fly ash w/%

MAr Si0, ALO; CaO MgO Na,0O Fe,0; K,0 HAl
KU 21.84 473 64.14 256 030 3.45 086 2.12
MK 53.04 3470 232 0.86 048 491 1.17 2.52
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Tab.2 Physical properties of fine aggregates
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AR (kgem™) (kgem?) BI% FHE% E%
KIRED 2 650 1 360 2.4 11 1.62
=20 2770 1 480 1.6 5 2.30

w: Wollastonite (CaSO;)
a q: Quartz (SiO,)
f: Feldspar (K,0-ALO, 6SiO,
i: Tllite (Al,(Si,0,0)(OH),)
h: hematite (Fe,O5)

q

f
f q
iW th h

lb Zb 3.0 4.0 5.0 6.0 7.0 80
20/(°)
Bl SRR X SHEITH R
Fig. 1 XRD pattern of iron tailings sand
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Tab.3 Mixture proportions

Gy %95%5’/:/ 96,4/.1.‘%‘//':3/ K ?}EL ﬂ%i%ifi/ K/ } b Ei@%@}/ iﬁ%ﬁzj{g/
(kgem )  (kgem )  (kgem’)  (kgem’)  (kgem ') (kgem ) (kgem )
A, 0 288.9 427.8 64.2 221.40 0.450 5.6 896
A, 28.8 261.1 427.8 64.2 221.40 0.454 5.6 895
A, 57.8 231.1 427.8 64.2 221.42 0.458 5.6 898
A, 86.7 202.2 427.8 64.2 221.43 0.462 5.6 895
A, 115.6 173.3 427.8 64.2 221.43 0.464 5.6 899
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Fig.2 Effect of iron tailings sand admixture on the drying
shrinkage rate of foam concrete specimens at

different ages
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Fig.3 Effect of iron tailings sand admixture on water
absorption of foam concrete specimens at different
ages
H 151 3 AT Bl R4 0 A 1S, AN R Bk R R
B R K A AT T REAR, 202 th T 3R
PR LR AR AR YIS T I IRTR BE L R A
HRLBRE . AT T IR 7 d, R 56 d I,
Ag Aj, Ay, Ay Fll AL BIKPERE 730 AR T 10.4%,
7.3%, 7.6%, 15.9% 1 7.8%. FEir#H 56 d i), A, 1
WK AT A AR T 16.7%. BEAK R IB R
B, KRR R SRR TR, REREN N



84 TR R =224 (A ZRBEAIR)

2024 4%

Bk R ) AR RN 4 R B S KA RO AR R A
AALESIEAT A2 RO, 7 A R A2 T 2 Fe I
FEFLBR Y, AR EE + PN A FLIR B se L, AL
BB AR I U D, B AR TR 1 TR
KRR
23 BRERY

SR BUR A AR PR BRI HE AR, FRATIR
W1 28 d, AR B R SRR 4,
MEL 4 FTFE H: BB B AE 0~40% 5 B 14, B4k
R B i, i AR B0 AT A, i,
Ay, Ay AR AR SR B NN T 1.4%,
6.0%, 13.3% 1 16.5%. X /& T Fli& 2 i3gm,
HLIRTREE 1 P FPFL IR B AR/ S S AL I8 >,
IR EE - N % 5L, RRRETHE . Bl TA4
R AR, SR E T A K.

051

<
~
T

FHEE/(W-mK™)
==
[\) W

o
=

6 IIO 2I0 3I0 4I0

BB R/ %
B4 SHEMBEXNEKXERTRGSHAYNZIG
Fig. 4 Effect of iron tailings sand admixture on thermal

conductivity
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Fig.5 Effect of iron tailings sand admixture on
compressive strength of foam concrete specimens at
different ages
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Fig. 6 Effect of iron tailings sand admixture on splitting
tensile strength of foam concrete specimens at
different ages
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Fig.7 SEM images of foam concrete with different iron tailings sand admixtures
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Tab.4 Pore structure parameters of foam concrete specimens

s mARAAE/um  wANLAE/um LR /um
A, 965.32 62.35 276.33
A, 863.24 35.26 196.28
A, 786.35 39.65 198.26
A, 943.59 58.56 180.29
A, 864.59 42.52 140.21
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