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Preparation and Properties of Lightweight and High-Strength Loess

Ceramisite

XIONG Xin, WU Zhi', JIANG Pengcheng, WANG Jian, YANG Xin

(School of Materials Science and Technology, Hunan Institute of Technology, Hengyang 421002, China)

Abstract: A novel approach for preparing ceramisite using loess as the raw material and fly ash floating beads as the
pore-forming template was put forward. The effects of particle size and quantity of fly ash floating beads on the
structure and properties of ceramisite were investigated. The results show that the pore structure of ceramisite can
be constructed and regulated by adjusting the size and amount of the beads during the preparation stage of ceramisite
green bodies. The obtained sintered loess ceramisite achieves a balance between low density, high strength, and low
water absorption rate, surpassing all performance standards outlined in GB/T 17431.1—2010 Lighiweight
Aggregates and Its Test Methods Part 1: Lightweight Aggregates.
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Table 1 Chemical compositions(by mass) of loess and floating bead
Unit: %
Material Sio, ALO, Fe,O, CaO K,0O TiO, MgO Na,O P,O. 1L
Loess 60. 62 24.07 9.11 0.09 3.13 1.38 1.09 0.14 0.10 0.27
Floating bead 59.02 26.43 5.55 1.53 2.83 0.98 1.30 1.73 0. 20 0.43
N * Floating bead AR BB BR |, LAAIE 5% 158 B R A28 Xo) 458 45 i 1 W br Pk g
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Fig.1 XRD patterns of loess and floating bead
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Fig. 2 New preparation process of lightweight and high-strength ceramsite
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Table 3 Mix proportion of experiment

w(floating bead)/ %
S?;nfle w(loess)/ % 254 0.85 0.63 017 w(molasses)/ %
mm  mm  mm  mm

L5 95 5 8-10
L10-10 90 10 8-10
L1020 90 10 8-10
1.10-40 90 10 8-10
1.10-80 90 10 8-10

L15 85 15 8-10

1.20 80 20 8-10

(a) 3D-micro CT reconstruction picture

(c) A two-dimensional plane perpendicular

to the Y-axis
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(b) A two-dimensional plane perpendicular
to the X-axis
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(d) A two-dimensional plane perpendicular
to the Z-axis
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Fig.3 3D-micro CT reconstruction and two-dimensional section pictures of sintered loess ceramsite sample 1.10-20
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Fig.5 SEM images of sintered loess ceramisites prepared by floating beads with different particle sizes

22 WHRESH

6 Sk AN [6] 5 2 B ok ) £ my be 4 i+ 1
B XRD B . iR 6 AT UL 2 R 4 Fh B I B
75 1 e 45 B A PR IR P A 2 B AR — 3, R
AR BERA ATEEH RT A E Fe,0, 5E 1
XF LU I e B0 2 e 45 B - W R v o R %) A3 S 0 0 i
02 ARG, T 5 D0 Ay 41T S 0 0 i 5 35 5 L BE 4
B+ iR o BE RS2 B A 3 S B R )
T VAR AT SR DA R Lk SR WD, A e I B BB B P
LA R Y = B SE A S R Sk A, O
T KO 5 Si0, 2 I i T ik 4055 55 4
2.3 WIEMEEST

B 7 R ELER R AR K B i X e 4G T 4 B R R R
S SZ A . L7 Ca) T UL 58 4 o 1 W R Y R
588 3 I A T RORL AR 1 Rl /)N B2 S S s B, Y I B

(b) Enlarged view of marked area in Fig.4(a)

K4 BBk SEM BT
Fig.4 SEM images of floating beads
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Fig.6 XRD patterns of sintered loess ceramisites prepared

with floating beads with different contents
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Fig. 7 Effect of particle size and content of floating bead on cylinder compressive strength of sintered loess ceramisites
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Fig. 8 Effect of floating bead content on packing density, apparent density and true density of sintered loess ceramisites
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Fig.9 Effect of floating bead particle size on packing density , apparent density and true density of sintered loess ceramisites
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Fig. 10 Effect of content and particle size of floating beads on 1 h water absorption of sintered loess ceramisites
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Table 4 Physical properties of sintered loess ceramisites

This paper

GB/T 17431. 1—2010

Si\]rr;p_le Packing density/ Cylinder compressive 1 h water absorbtion ~ Packing density/  Cylinder compressive 1 h water absorbtion
(kg-m™*) strength/MPa (by mass)/ % (kg-m™*) strength/MPa (by mass)/ %

L5 819.0 14.1 2.85 500-600 4.0 <10. 00
1.10-10 699.7 6.6 4.11 600—-700 5.0 <10. 00
1.10-20 796.7 12.5 2.97 700—-800 6.0 <10.00
1.10-40 756.0 11.3 3.08 800—-900 6.5 <10. 00
L.10-80 766.7 8.3 2.89

L15 745.3 10.9 3.06

L.20 740.0 8.3 3.17
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(b) Enlarged view of marked area in Fig.11(a)
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Fig. 11 Microstructure images of typical floating bead derived pores in sintered loess ceramisites and EDS analysis
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