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Study on recovery of heavy metals from red mud by using the
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Abstract The red mud generated from the Bayer alumina production process seriously threatens the environment and
human safety. Therefore, the reduction and recycling of red mud is an urgent topic in the aluminum industry. In this
study, the effects of four parameters, ultrasound power, reaction temperature, time, and acid concentration, on the
leaching of Fe, Al from red mud was investigated. The major parameters influencing the metal recovery efficiency
from red mud were ultrasound power and reaction temperature. The use of ultrasonic irradiation resulted in 1.72 and
1.28 times higher recovery efficiency for Fe and Al, respectively. The proper conditions for the recovery of the metal
components present in the red mud is the ultrasound intensity (150 W), sulfuric acid concentration (4-6N), reaction
temperature (70 C), and reaction time (2 hours), etc.
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[Table 1] Physical and chemical characteristics of red
mud used in this experiment

Items Range
Fex0s 40 ~ 45
) AlOs 15~ 20
Chemical TiO, 6~8
com?;;mon 50, P
CaO 7~ 10
NaO 4~17
Color Red
Moisture (%) 3B~ 4H
Physical Loss on ignition (%) 95
properties pH 110 ~ 125
Bulk density (g/cm®) 098
True density (g/cm’) 42

=

%)t Al MAB00TC o] H, oF
# Zof spehA oz HAauof 9]
o] Fubol] 7|13 F2 gibbsite9}t diaspore2)
3 WEo® etk o] WA S A=800T ol
oF 4%), calcite?] A NA WEHE CO, o=
AR THT.

[Fig. 2= & 7ol AREE fl=rm=9 XRD
diagrams YERA Aelt} geEmEs vlg ohekst 24
AER TAHY ged F2 FEFORE hematite,
geothite, bohmite, gibbsite, quartz, anatase, calcite,

sodalite, cancrinite ¥ diaspore 5 ©|th

=

oy



FFAS &84 A16A RS, 2015

Mass Loss (%)
Heat Flow (nV)

0 200 400 600 800 1000
Temperature ("C)

[Fig. 1] TG/DTA analysis of red mud.
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[Fig. 2] XRD analysis of red mud.
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[Fig. 3] Schematic diagram of experimental apparatus.
(a)Quartz reactor, (b)Ultrasonic generator,
(c)Heater, (d)Stirrer

[Table 2] Experimental conditions

Parameters Range
Ultrasound power (W) 0, 150 W
Sulfuric acid concentration (N) 2,4, 6 N
Reaction temperature (C) 30, 60, 70, 80 C
Reaction time (hr) 2, 4 hr
Solid-liquid ratio (%) 2%
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[ Recovery efficiency of iron at0 W, 6 N
100 [ Recovery efficiency of aluminum at0 W, 6 N
ZZ7]1 Recovery efficiency of iron at 150 W, 4 N
SN Recovery efficiency of aliminum at 150 W, 4 N
EXXA Recovery efficiency of iron at 150 W, 6 N
B8 Recovery efficiency of aliminum at 150 W, 6 N

@
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[Fig. 4] Effect of ultrasound power on the recovery
efficiency of iron and aluminum (6N, 70C,

2h, 2%).
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(a) AHematite,
D :Gibbsite,
G :Calcite,

Diapore

B :Geothite, C :[Bohmite
E:Quartz, F:Anatase
H :Sodalite, I :Cancrinite
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[Fig. 5] Comparison of XRD diagram before and after
experiment. (a)raw material, (b)OW, (c)150W

Ultrasonic non-irradiated Ultrasonic irradiation

[Fig. 6] SEM images of red mud before and after the
experiment.
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22 Recovery efficiency of aluminum at4 N
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[Fig. 71 Effect of sulfuric acid concentration on the
recovery efficiency of iron and aluminum.
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[Fig. 9] SEM images of red mud before and after the
experiment. (a) raw, (b) 2N-H>SOs, (c) 4N-H>SOs,
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[Fig. 12] SEM images of red mud before and after
experiment. (a) raw material, (b) 30C, (c) 70°C,
(d) 80C
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