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Table 1 Physical and chemical properties of bauxite residues in different stacking ages

Bulk i Exch: 1
Residue u‘ Porosity/ Moisture Organic o/ xc+ angeable
sample No density/ o content/% carbon/ pH (mS-em ™) Na' content/ 9%
. — 0 (V] — ° -

(gem™) (gkg™) (mol.kg ™)
Z1 1.91£0.05d 43.88+6.59a 22.76+2.14a  5.71+0.26a  10.98+0.13d  3.73+0.53d  0.20+£1.40c  72.51+0.32d
Z2 1.90+£0.06c  45.15+5.38a 24.83%1.62a  5.24+0.14b  10.75£0.08c  2.95+0.28¢c  0.17+1.32b  72.83%1.17d
Z3 1.84+0.05b  45.32+4.34a 25.63+1.84a 5.85+0.33b  10.92+0.06d 1.41+£0.25b  0.17+1.25b  65.67+0.82¢
74 1.72£0.02b  48.50+0.29ab 30.05+1.72ab  8.00+0.30c  10.58+0.07b  0.95+0.09b  0.11£1.19a  49.65+1.98b
75 1.39+40.03a  58.24+£3.81b 36.23+2.57b 10.81+£0.29d  9.4540.10a 0.36+0.10a 0.10+1.12a  28.99+1.19a

Different letters (a, b, ¢, d) mean significant difference (P<<0.05).
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Table 2 Aggregate fraction distribution of bauxite residues in different stacking ages

Residue sample

Aggregate size/mm

No. 1-2

0.25-1

0.05-0.25 <0.05

Z1 0.15+0.02a
72 2.98+0.49b
73 4.294+0.75¢
74 5.10+0.83d
75 15.1340.80¢e

19.75+1.75a
25.80+1.74b
26.45+1.11c
35.82+2.26d
35.60+1.84d

26.75+2.19b 53.35+2.64d

28.834+2.70c 42.39+4.92¢
40.76+1.08b

42.23+1.93¢

28.50+1.37¢
16.75+1.36a

17.37+0.48a 31.90+1.62a

Different letters (a, b, ¢, d, ¢) mean significant differences (P<0.05).
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Fig. 1 Aggregates stability and fractal dimension of bauxite

residues in different stacking ages (n=3)
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Fig. 2 Relationship between fractal dimension (D) with bulk

density and porosity of bauxite residues
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Fig. 3 Relationship between fractal dimension (D) with alkalinity and salinity of bauxite residues
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Fig. 4 Relationship between fractal dimension (D) with aggregates stability of bauxite residues
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Fractal characteristics of bauxite residue
aggregates in red mud yard

ZHU Feng"?, HAN Fu-song', XUE Sheng-guo"?, GUO Ying', LI Meng', LIAO Jia-xin'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Chinese National Engineering Research Center for Control and Treatment of Heavy Metal Pollution,

Central South University, Changsha 410083, China)

Abstract: In order to quantitatively explore the physical structure of the residues, the fractal theory was used to measure
the relationship between aggregate fractal dimension and physico-chemical properties of bauxite residues. The results
show that, with the stacking age increasing, the physico-chemical properties are ameliorated, whilst the improvements in
aggregates are observed. Under natural soil-forming processes, the fractal dimension decreases gradually, ranging from
2.85 to 2.70. The fractal dimension is positively correlated with bulk density, pH, electrical conductivity, and the
exchangeable sodium percentage (r=0.862, r=0.819, 1=0.915, and r=0.866, respectively; P<<0.01), and is negatively
correlated with the porosity, the mean mass diameter ( EM) and geometric mean diameter ( 5G ) (r==0.679, =—-0.956
and =—0.944, respectively; P<<0.01). It is proposed that aggregate fractal dimension may be used as a new indicator to
evaluate physical conditions, such as aggregate stability and erosion durability of bauxite residues.

Key words: bauxite residues (red mud); red mud yard; fractal dimension; aggregates; soil formation
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