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Clay Corase Clay Sand
Fire- Mid- Coarse, Firwe- Mid- Coars{ 10
i 5
L1 8
=0 7
B
m - 5
=H1TTH [ I i
|4 1] | — 3
T 2
A 1
o
1 5 o 50 100 500 1000
[Pm]




()
pH
)
(
| (
rpm
(:
pH
rpm
pH
(atm) ( )
pH
(0C)
(rpm
) (€O (
g)




oC

pH= /

(%) ( )
/
/
/
[
/
[
/
XRF () ()
(CasAl(Si0;)(OH)s)
(Fe 03)
(Na»ADLSi,0,2H,0)
(TiOy)
XRF

pH

Ale; SlOz F6203 TlOz CaO NaZO

( )

pH ( ) (
pH=
) pH=
‘ —e— AI203 Recovery(%) —a— Al203 Concentration(g/L) ‘
15
.« 2]
= ) 5
2 60 aﬁ\& v %
g 45 g
g: 30 23 r5 S
o
15 3
0 — 0
01 2 3 4 5 6 7 8 9 10 11 12
pH
A1203 pH
oC
‘ —e— AI203 Recovery(%) —a— AI203 Concentration(g/L)
15
< 3(5) ] 3
= ) l 10 &
§ 0 =S 10 £
g 45 \\‘é>¢ g
g 30 5 S
< o
15 2
0 — 0
01 2 3 4 5 6 7 8 9 10 11 12
pH
A1203 pH
oC
‘—0— AlI203 Recovery(%) —a— Al203 Concentration(g/L)
15
7 327 / §
< 1 5
5 r10 5
2 60 1 g
g 4 é\‘u_,- 3
g 30 -5 S
< o
15 3
0 — 0
0 1 2 3 4 5 6 7 8 9 10 11 12
pH
A1203 pH

oC

ALO; | SiO,

F6203 T102 CaO N320

pH
pH




(gL

SiO, Concentration

© 0 o0 o
a0 ow »

e o o
o o N

o

oC

‘ —e— AI203 Recovery(%) —a— Al203 Concentration(g/L)

Fe,0; Concentration (g/L)

25

1.5

N

o

oC

TiO, Concentration (g/L)

© 000
ol h o ®

oo
N NI N

oC

SiO, Concentration (g/L)

oC

15
Y _
£ \ 3
§ 60 ’10%
3 45 \ §
« 5
3 30 \ L5 3
< 15 g
— R <
0 — 0
01 2 3 4 5 6 7 8 9 10 11 12
pH
A1203 pH
oC
‘ —e— AI203 Recovery(%) —a— Al203 Concentration(g/L)
15
.
= l 10 &
g 60 L.\ 10;
& 45
S 30 r5 S
< o
15 ~A =
0 — 0
01 2 3 4 5 6 7 8 9 10 11 12
pH
A1203 pH
oC
pH
pH
+
H
pH
FCQO:; SlOz TlOz
( ) pH

() O :

Fezo3 SIOZ T102




pH

ALO,

Fe,0, + Si0, + SiO,

pH

(Fe,0; SiO, TiO,)

pH= [

/ pH

pH

Al,05/(Fe,05+TiO,+SiO,)(g/L)

pH

A1203/(Si02+ F6203+Ti02)

oC

oC

o 2 A
E] /
£1s
g
§1 ‘/
205
0 ‘
0 1 2 3 4 5 6 7 8 9 10
pH
SiO, pH
oC
0.7
06 —
%05 \
§oal o N
3 e
803
3
s 0.2
g
0.1
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0o 1 2 3 4 5 6 7 8 9 10
pH
Fe,04 pH
oC
7
_ 6 <
3
5 9]
g 4
g
§3
g 2
£y
0 ‘ \ - ‘
o 1 2 3 4 5 6 7 8 9 10
pH
TiO, pH
oC
4
35 L
3 3 \
§ 25 \
: \
g 2 \
S 15
o 1
2
0.5 N
0 ‘ ‘ ‘ : — ‘
o 1 2 3 4 5 6 7 8 9 10
pH
TiO, pH




pH=2/5

—e— AI203 Recovery(%) —A— AI203 Concentration(g/L) ‘
F
90 - 1; - €205
8 r122
s L 10 &
2 60 1 lg £
g 45 16§
S 30 / L4 3
T 2 3 ()
0 - - - - - 0
0 10 20 30 40 50 60
Temperature(°C)
ALO;
pH=2/5
—e— AI203 Recovery(%) —a— Al203 Concentration(g/L)
12
. 90 = — A L1032
% 75 1 *—o—o—o - E
2 60 g
g 45 ° 2
3 30 F4 S
< 15 L2 &
0 - - - - - 0
0 10 20 30 40 50 60
Temperature(°C)
ALO;
. pH=2/5
Fe Ti
—e— AI203 Recovery(%) —a— Al203 Concentration(g/L) ‘
14
) 90 L1232
é 60 = L g g
45 e ¢
. o
Si ( S 30 48
< s}
15 2z
Al 0 : : : : ‘ 0
0 10 20 30 40 50 60
Temperature(°C)
ALO;
. pH=2/5
—e— AI203 Recovery(%) —a— Al203 Concentration(g/L)
(A1(SO,)OH) % g _
£ 75 (2%
g | i B
: 60 s £
¢ 451 le €
S 30 4 3
T 2 3
0 - - - - - 0
0 10 20 30 40 50 60
(HCI) Temperature(°C)
AL O,




Si0, TiO,)

A1203/(F€203

( g/l

)

—e— Citric/ Oghxalic —m— Citric/ Lactic —a— Citric/Malic
—x— Citric/ Nitric —x— Citric/ Ghokonic

o N

0 2 4 6 8 10 12 14

Time(haurs)

ALO;

—e— Citric/ Oghxalic —m— Citric/ Lactic —a— Citric/Malic
—x— Citric/ Nitric —x— Citric/ Ghokonic

0 2 4 6 8 10 12 14

Time(hours)

ALO;

oC

—ea—Citric/ Oghxalic —m— Citric/ Lactic —— Citric/Malic
—x—Citric/ Nitric —¥— Citric/ Ghokonic
14
12 /—\
2
0 T T T T T T
0 2 4 6 8 10 12 14
Time{bours)
ALO;
—e— Citric/ Oghxalic —m— Citric/ Lactic —— Citric/Malic
—x— Citric/ Nitric —x— Citric/ Ghokonic
14
" . /
10 ‘//‘@%
§s 2
g ./ —
56
)
4
2
0
0 2 4 6 8 10 12 14
Tive(hours)

AL O3

pH= [ + [
(1 gn




(

)

Na.O

Cal

10,

Fe. 0.

510,

.:'Ll. -{}r o |u.h|.r \_.._'l- -

/./ A P e e

LT TRLY

TR 4

Y

ey Aar o s

VESRY

TAIVA

ATIAY

VAT

o e

TiO. Fe.O. 5i0. AlLO, ol S S
e b Sl O | S b | Sk | D o Ggd | el | b g
EF EEr iy = = EEy o
Aol B 5
Vi ATRY:\o W OAS +f 044 VY Ve AYr40Y WIVAY Bt er
\TEA WETY Vi AfAin! Y0 Voo AYYO 47474 Sl S0
\TALA VYT VYTA Yy Moo VY ARTAT:] VAR sl
= Yo = oMY - VoeAD - VARV S oS W8
AL o7 e IYAY-1 T IA"A i AAD _5"5 N
L/YVA vy 0/747 AR STARY: iYo ARfAaN ARTEAuy Sa a4l e
YAV - <O - L00 - AATARH - S e
( )
TiO. Fe.O, 510,
B T R e I I L I T
ey s —J = sl ey R ==
ATAS \TARA fAr “ATA YV Y0 ARTRR-
AVA ATEA'AY VYAY <A VAR (A LR YAATL

( | o)

I g/l

g/l)

pH

I gh)




1 - Diaz, B., Joiret, S., Keddam, M., Novoa, X. R., Pérez, M. C. and Takenouti, H. (2004). "Passivity of iron in
red mud’s water solutions." Electrochemical Acta, Vol. 49, Issues 17-18, PP. 3039-3048.

2 - Yunus Cengelolu, Esengul Kir and Mustafa Ers6z, (2001). "Recovery and concentration of Al (III), Fe (III),
Ti (IV), and Na (I) from Red mud." Journal of Colloid and Interface Science, Vol. 244, PP. 342-346.

3 - Habashi Fathi, (1995). 4 textbook of hydrometallurgy.

4 - Final Report of Iranian minerals processing project, Report No.4, (1998). Bauxite, Iranian minerals applied
and research institute.

5 - Josnamayee pradhan, Yasobanta Das, Suren dranath Das, Rarindra Singh Thakur, (1998). "Adsorption of
phosphate from aqueous solution using activated Red mud." Journal of Colloid Interface Science, Vol. 204,

PP. 169-172.
6 - Pascal Nachon, Rajeshward. Tyagl, Jeau — christion Auclarlr, kevin J.Wilkinson, (1994). "Chemical and
biological leaching of Aluminum from Red mud." Environ, Sci, Techno, Vol. 28, PP. 26-30.

7 - Maria Th. Ochsenkuhn- petropubu, konstantions S. Hatzily beris;-Leonidas N.Mendrinos, Constantions
E.Salmas, (2002). "Pilot—plant investigation of the leaching process from the recovery of scandium from red

mud." Indy . Egg. Chew, Vol. 41, PP. 5794-5801.

8 - Vaghar, R., Oliazadeh, M. and Vaghar, M. R. (1999). Biotechnology in metallurgy mining and industrial

University of Iran.

1 - Red Mud 2 - Chemical Leaching 3 - X-Ray fluorescence
4 - X-ray diffraction 5 -Particle size analyzer 6 - Katoite
7 - Hematite 8 - Sodium Aluminum Silicate 9 - Anatase

10 - Chilate




